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Abstract

The cultivation of plants in an automatic closed-system greenhouse develops the cultivation for

precision agriculture. Growing plants in microclimate-controlled greenhouses to suit the plants growth

makes the plants grow with quality and quantity as needed. This article describes energy conservation
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guidelines in a closed-system greenhouse, which has microclimate controls in the greenhouse using
cooling techniques. Electric motors are a key component in a microclimate-controlled system, which
is regarded as system with significant electrical machinery with the potential to conserve energy in a
closed-system greenhouse. The energy conservation guidelines are as follows (1) energy saving with
electric motors (2) energy saving with electric motor control systems and (3) energy management in
closed-system greenhouses. The energy conservation helps to reduce energy consumption, reduce

electrical costs, reduce energy imports and reduce global warming as well.

Keywords: smart agriculture, energy conservation, greenhouse, evaporative cooling system
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Open field Plastic film Plastic film Glass Glass
tunnels, tunnels, greenhouse, — greenhouse,
unheated heated heated, heated,

with CO2 with COZ,
(Holland) artificial light
(Holland)

A 1 USinawandnvesszilamaUSeuifigufiugunuunsimigdgnguuuusing 9

Note. Adapted from Energy and climate in Dutch Greenhouses, by Hemming, S., 2010,

retrieved from https://edepot.wur.nl/158852
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UszmmaﬂiﬂﬁauwaUqﬂ%QLLﬁamwmgﬂwiq
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v dalalannnns (uneven) n3sglaa (tunnel) ndsan
1A4 (quonset) wagnsalnda (gothic) 1uFY wanams

v g y o - o 2N 2
annzianaenlimuizauiunisiasyiaulnve iy
Ridge
and
Gable Sawtooth Skillion Uneven Furrow
Flat Arch Dome Tunnel Quonset Gothic

A 2 Useanveslsasouimizugn

Note. Adapted from Selecting the right greenhouse frame, by Hortitech Greenhouse, 2015,

retrieved from https://www.greenhouseht.com/greenhouse-frames
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(Namhormchan, 2019, p. 55)
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1733) fsil

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

UM 14 2007 1 Uszdufion unsIAL-luweu 2563

$a8an9eniing fivasBudunsevidieuas
IFfindsnunasorfinguszana 150 W/m? uagfivae
vgansisgauladleldfundsnuuasenfingdniy
14-30 W/m? (0.1 kWh/m? day) Waseuuaseiing
fifismadon1ssyiulauaznislinandnvesiia
agUeY 2.0-2.3 kWh/m’ Aaiu

gaumgdl dlnansynulagnsadon1sHmuImNIa
avinevesiiy omgilulssFeumnzgninzay
Juagfuriinvesiiniiugn Avudaziininszuaunis
i MsmeUALBwERMMATTILANFNSY ATIILANGNY
5¥NI19QUNYANATULALNAAUARDATU NI
\nde 24 Falus dawansenusienisiadyiulnveiiv
gaumgiivasaningiienniaiunuimeg1auinlunig
sonuuulaTeaialsaSaumzUgniasssuuaIuAY

TR o ¥
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n1sAuANaNITIIndaululsaFauIzUgn

watialdlunsmuauanizinsedlulsiSou
LW’]BUQﬂLLﬂQaaﬂLﬁu 3 Ngal (energy management in
the greenhouse, 2019) A3t

1. wadaneauu (cooling technique)
¥ n153vUIB81NA (ventilation) HaLUUSTINTIR
warkuutaAy nsldTanneneuaseniing (shading
material) sruumsTANUBuTIENIIEETRT
(evaporative cooling system) WagszuUNuURLan

(fogging system)

2. wallan1eanusau (heating technique)
ToA N1IANAUNSIIUAUSDUTIRINLEIDNTHAL

1@Au (solar collector and ground collector)

Cooling pad

HOT DRY AIR

n) SYUUNSYIANULEUAIEANT YYD

WATER DISTRIBUTER

3. 1WALNANIIEITUYIR (passive technique)
uAmeiiasng 4 il szuuvieléiau (earth tube system)
upruoundnunrudouldinm (geothermal heat
pump) Leaiiu (rock bed) kazAnwedieLiile (north
wall) 1Judu

wadailddmiumuauannziindeuly
lsuSeusvgnimualagyinvesiyuazgiluseinea
dwulssmelnedsogluiiuiiniou (Hajunowibowo,
Cuce, Omer & Riffat, 2016, p. 5) @waliniglu
LsaSeufloaumalige Jsdeddinaianismanududn
winruAuanIzwindeululsuseuliivunzauss
n13syivlavesity d1uUsenauressEUUAIUAL
anziindedlulsuSaunizugnatgimaiianig
ALY UARIRININ 3

COOL REFRESHING AIR

Exhaust fan

EVAPORATIVE PAD

WATER RESERVOIR

Note. Adapted from Why-choose-evaporative-cooling, by ecoHVAC, 2017,

retrieved from http://ecohvac.com.au/products/ why-choose-evaporative-cooling/why-choose-

evaporative-cooling/.
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Cooling pad

ot Ambient Air

Evaporative
Cooling Pad “3¢

) N1SAARITZUUNITYIIAULEUAISNITTLNE VDN

Note. Adapted from Fan & pad: Adjust greenhouse temperature well, by China Green Agriculture
Engineering & Technology, 2019, retrieved from http://www.greenagro-cn.com/index.php/index/
productsart/cid/ GreenhouseEquipment/id/12.html

A) WHUARGILNA

Note. Adapted from Evaporative cooling system, by Conley’s Manufacturing and Sales, 2019,

retrieved from https://www.conleys.com/products/evaporative-cooling-system.
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Note. Adapted from Greenhouse system-shading net, top and side ventilation, cooling pad and
fan, heating boiler, circulation fan, LED light, seedling bed, drip irrigation etc., by Qingzhou Rainbow
Modern Agriculture Development, 2017, retrieved from http://bit.ly/35jektN

E" Wil

Shading material (Shade Net)

3) MsldTannsauaseing

Note. Adapted from Greenhouse system-shading net, top and side ventilation, cooling pad and
fan, heating boiler, circulation fan, LED light, seedling bed, drip irrigation etc., by Qingzhou Rainbow
Modern Agriculture Development, 2017, retrieved from http://bit.ly/35jektN
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2) FEUUNUNLBN Adapted from

Note. Adapted from Global smart greenhouse irrigation system market 2019 revenue—-netafim, valmont,
irritec, John Deere, T-L, rivulis, by David, 2019, retrieved from http://bit.ly/2Ec7IX]J
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Fan Affinity Laws
Wheel Diameter Constant, Wheel Velocity Changing
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i 7771 8
1 Flow
. | |
0 05 1 15 2

Relative Wheel Velocity

AN 4 FIRENNTINAIUNYAMUFURUS Affinity Laws

Note. Adapted from Efficiency and energy saving in motor control systems, by Factomart, 2019,

retrieved from https://mall.factomart.com/guide-to-motor-control/efficiency-and-power-saving/
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Abstract

The university is an organization that plays an important role in producing graduates to advance
society. Building environmental awareness is therefore important to create a good environmental

attitude. That is in line with the Sustainable Development Goals under the 12 th National Economic

and Social Development Plan, which is a national reform initiative to solve basic natural resource
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problems amidst a rapidly changing global situation as well as to enter Thailand 4.0. This article presents the

environmental operations within the university. The purpose is a model for environmental operations.

There are operations covering all 6 areas: location and infrastructure, energy and climate change,

waste, water, transportation, and education. They use the operating criteria from the Green University

ranking criteria from Ul Green Metric.

Keywords: green university, environment, sustainable, Ul Green Metric
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Abstract

This study presents the use of data mining for investigation of important factors that
affect students’ decisions for studying at Phetchabun Rajabhat University. 400 students, including
200 freshmen of Phetchabun Rajabhat University and 200 other freshmen from the other
universities, were studied based on questionnaires that had 14 attributes. Score values were
collected from the attributes and input data were first analyzed for data classification by ANN
and decision tree techniques. 10-fold cross validation and RMSE values were also employed
to evaluate classification accuracy. Then, factor identification based on filter ranking method
was investigated. Its results were explained by decision tree visualization and IF-THEN rules.
The results showed that 400 students were correctly classified into two groups (1) freshmen
group from Phetchabun Rajabhat University and (2) freshmen group from the other universities. The
classification accuracy of ANN and decision tree was 93.00% and 88.25%, respectively. RMSE
(root-mean-square deviation) values were 0.2574 and 0.3031, respectively. Based on filter
ranking method, the identified factors affecting students’ decisions were ranked as university
brand recognition, family income, and number of majors, university location, parents’ careers
and modern curriculum, respectively. From these results, data mining techniques with ANN
and decision tree are useful for data processing and they provide meaningful information for

university admission system analysis as well as other applications.

Keywords: data mining, artificial neural network, decision tree, attributes selection, data science
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Introduction high school students in locals. Data mining has
Nowadays, one of the major problems for increased great attention in data analysis which

a group of Rajabhat University is mainly related to a includes classification, prediction, clustering, data

decrease in a number of freshmen (Ippoodom, visualization and pattern recognition (Liao et al.,

2017). It needs to quickly solve the problem for 2012). It is the process of analyzing and discovering

Rajabhat universities. Different factors that affect the patterns of large data sets that contain correlated
variables and transforms them into meaningful
information (Angeli et al., 2017; Kaur et al,, 2015;
Natek & Zwilling, 2014; Sen & Ucar, 2012; Ahmed

et al,, 2017). The methods used for data mining

high school student’s decision to study in universities
such as interesting and various curriculums,
university locations, facilities as well as student’s

family background should be investigated for
involve machine learmning and statistics, e.g., Artificial

Neural Networks—-ANN, Decision Tree—-DT, Principal

understanding of student’s decision. Knowing

these factors is very useful for a group of Rajabhat
Component Analysis--PCA and Support Vector

Machine--SVM (Jones et al., 2016; Jothi et al., 2015)

University to improve admission system and

increase a number of freshmen, especially for
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These methods have been successfully studied
and applied to different applications including
education (Kaur et al., 2015; Sen & Ucar, 2012;
Sen et al,, 2012; Rodrigues et al., 2018), sensor
technology (Timsorn et al.,, 2016; Timsorn et al,,
2017) and marketing (Hsu, 2009; Ozyirmidokuz et
al., 2015; Packianather et al., 2017) etc. For ANN
and decision tree, they show unique data process
compared with the other techniques. ANN well
performs for a complexity system with many
correlated variables and provides a high degree
of accuracy (Ahmad, 2017: Schmitz et al., 1999;
Deng et al., 2008; Han & Kamber, 2006). Decision
tree is very useful for interpretation of relationship
between input and output data (Pu et al., 2018;
Schmitz et al., 1999; Panto & Theantong, 2014).
Sittichat (Sittichat, 2017) successfully studied
educational attributes to estimate student’s
achievement in Calculus | for Engineer course
using data mining with ANN and decision tree.
Tsai et al. (Tsai et al., 2017) applied statistical
analysis and conjoint analysis to study factors
which affect international students’ decision for

selecting universities in Taiwan.

In this study, we propose data mining technique
for investigation of important factors that affect
student’s decision for studying at Phetchabun Rajabhat
University. ANN and decision tree methods were
used for data classification based on score values
of 14 attributes corresponding to information of

Phetchabun Rajabhat university and student’s

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

UM 14 2007 1 Uszdufion unsIAL-luweu 2563

family background, which were collected from 400
freshmen from Phetchabun Rajabhat university and
other universities. It should be noted that these
14 selected attributes are based on three main
factors (Tsai et al., 2017; Phang, 2012) including;
(1) Institutional Image and Environment (university
fame, university activity, graduate quality, university
location, facility, university environment, lecturer
quality and university administration), (2) Desired
program/course (modern curriculum, curriculum
number, employment and student moral) and
(3) Influences and recommendation from family
(parent career and family income). The important
factors were identified using filter ranker method

with decision tree.

Research Objective

The objective of this study is to use data
mining technique for investigation of important
factors that affect student’s decision for studying

at Phetchabun Rajabhat University.

Materials and Methods
Research plan

The research diagram of this study is presented
in Fig. 1. It consists of five steps; (1) Data collection
and preparation, (2) Model building, (3) Testing
and evaluation, (4) Attribute identification and

(5) Results and discussion.




!/ Institational Image
and Environment \

H Influences and STEP 1 mz.

H . : Data Collection * Model Building

: Recommentation Q & a by & DT

" £& Preparation 5 7ANN_ STEP 3

T L O — Y e

H Program/Course Attribute Selection:

i 4 ibutes [ Filter RankerMethod & :- 10-17?[1[?;:3
IIIIIIIIIIII At t" ChiSquareAttributeEval Algorithm '_.‘ m'mm

STEP 4
Results & Discussion
e —

Figure 1 Investigation diagram used in this work.

Data Collection and Preparation

In this step, score values of 14 attributes
on questionnaires were collected from 400
undergraduate students in the first semester
of 2018, 200 freshmen of Phetchabun Rajabhat
University and 200 freshmen from the other
universities. 14 attribute details with their score
values are shown in Table 1. To cleaning data,
the missing data were replaced with mean values
of data by using replace missing values option in
WEKA. Then, data were normalized and arranged
in a MxN matrix format. M and N represent rows
of data number (400 student data) and columns

of attributes (14 attributes), respectively.

Classification Model Building

For the step, ANN and decision tree methods were
employed to build classification models using
3.9.2 version of WEKA program. It should be noted
that ANN is a machine learning method based

on concept of neural network system of human

brain. The ANN purpose is to convert inputs into
meaningful outputs. The ANN model for this study
was a multilayer perceptron—-MLP as shown in
Fig. 2. It consists of three main layers; input layer,
hidden layer and output layer. Nodes in the input
layer receive input data and distribute them into
nodes in the hidden layer. Nodes in the hidden
layer weight their inputs with the strengths of the
respective connections from the input layer and
sum them. The outputs of nodes in the hidden
layer can be calculated as follows (Deng et al,,
2008; Lou & Nakai, 2001):

n
y - > WX (1)

i=1

Where y is an output of each node in
the hidden layer, xi is input data and w i is the

strengths of respective connections.
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Figure 2 ANN network used for data classification

Note, Adapted from “Evaluation of bacterial population on chicken meats using a briefcase electronic

nose”. by Timsorn, K., Thoopboochagorn, T., Lertwattanasakul, N., & Wongchoosuk, C., 2016,
Biosystems Engineering, 151(1), 116-125. ©2016 by IAgrE. Elsevier.

In this study, the number of nodes in the
input layer was 14 attributes and the number of
nodes in the output layer was 2 classes; E (enroll
at Phetchabun Rajabhat university) and N (not
enroll).

Decision tree is a classification algorithm
that divides a data set into smaller subdivision
on the basis of a set of tests for decision making
(Pu et al,, 2018). Its network resembles a tree
including root nodes, internal nodes (branch
nodes) and leaf nodes (Pu et al., 2018; Lui et al,,
2018). The root nodes include test data samples
and the leaf nodes present decision results. The
objective of decision tree is to build a model
that can classify data samples into the same
category with optimal partition attributes (Pu et
al., 2018). Moreover, tree representative is easy to
understand its classification principles based on
IF-THEN rules (Pu et al., 2018; Lui et al., 2018).

Model Evaluation

To evaluate the classification model,
10-fold cross validation and Root Mean Square
Error (RMSE) were performed. The 10-fold cross
validation is the method that divides the data

into 10 equal sets. Nine sets are used as a training

set and the other set is used for a testing set
(Sittichat, 2017). Then, they are alternatively
repeated to cover a series of 10 data sets. RMSE is
error measurement between the actual data and

the classified data.

Attribute Identification

The factors that affect student’s decision
for studying at Phetchabun Rajabhat University
were identified by feature selection of attributes.
There are two techniques widely used for feature
selection of attributes namely wrappers and
filters (Ramaswami & Bhaskaran, 2009). In this
study, filter ranker method with information
gain values was employed. It should be noted
that ranking of features (attributes) determines
the importance of each attribute depending on
general characteristics of data (Ramaswami &
Bhaskaran, 2009). The identification process was
performed using decision tree and the result
was interpreted by decision tree visualization
and IF-THEN rule.
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Table 1

Attributes and their score values

Attribute

Scores

Parent Career

1:

[ N SN N\

Farmer

: Sale
: Employee
: Private Business (such as barber, tailor, mechanic)

: Government

Family Income

W N =

: < 10,000

: 10,000-20,000
> 20,000

University Fame
University Activity
Graduate Quality
University Location
Facility

University Environment
Modern Curriculum
Employment
Curriculum Number
Student Moral
Lecturer Quality

University Administrations

—_

O B W DN

: Strongly Disagree

: Disagree

: Neither Agree/ Nor Disagree
: Agree

: Strongly Agree

Results and Discussion
1. Classification results

Table 2 shows classification results of
data based on 14 attributes collected from 400
freshmen using ANN and decision tree models.
From both methods, it is obviously seen that
data were classified into two groups; E and N,
corresponding to freshmen from Phetchabun
Rajabhat University and the other universities.
The overall classification accuracy of ANN and

decision tree models was 93.00% and 88.25%,

respectively. RMSE values of ANN and decision
tree models were 0.2574 and 0.3031, respectively.
For ANN model, in the E class, 182 freshmen
were correctly classified and 190 freshmen were
correctly classified for the N class. In case of
decision tree model, a correctly classified number
of freshmen in both E and N classes were smaller
than that of ANN model. The result shows that
the ANN model displays better performance than
that of decision tree model for classifying two

groups of data samples. Unfortunately, the ANN
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is difficult to interpret its result in the meaning
(Schmitz et al., 1999). To identify the factors that

affect student’s decision, decision tree is suitable

Table 2

Classification results in confusion matrix

for this purpose and its result will be discussed in

the next section.

Enroll(E) Not-Enroll(N) Accuracy(%)
Artificial Neural Network (ANN)
Enroll (E) 182 18 91.00
Not-Enroll (N) 10 190 95.00
Overall 93.00
Decision Tree (DT)
Enroll (E) 174 26 87.00
Not-Enroll (N) 21 179 89.50
Overall 88.25

2. Attribute identification result

The six important attributes obtained
from filter ranker method were university fame,
family income, curriculum number, university
location, parent career and modern curriculum.
They were arranged in decision tree visualization
as illustrated in Fig. 3. From the visualization, the
university fame was taken as the root node while
family income, curriculum number, university
location, parent career and modern curriculum
were internal nodes. The leaf nodes were E and
N classes. The prioritization of these attributes
can be described by IF-THEN rules as presented

in Fig. 4. For example, if the score value of

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

UM 14 2007 1 Uszdufion unsIAL-luweu 2563

university fame is lower than or equal 3 value,
then the family income is next considered. If its
score is lower than or equal 2 value, then the
data samples are classified into the E class. If
family income score is more than 2 value, then
curriculum number is next considered, and so on.
Based on filter ranker method, the decision tree
visualization and IF-THEN rules, it was found that
the best important factor was university fame.
This indicates that students first consider the
university fame for their decision. Family income
and university location are the second factors
for decision and then curriculum number, parent

career and modern curriculum, respectively.




University Fame

Figure 3 Generated visualization of decision tree.

1) IF UniversityFame > “3" AND UniversityLocation > “4”

THEM Result = “E”

2) IF UniversityFame > “3” AMD UniversityLocation = “4

AND ParentCareer = “3° THEN Result = “E°

3) IF UniversityFame > “3" AND UniversityLocation < 4

AND ParentCareer = “3° AND ModemCurriculum = “47

THEN Result = "E”

4) IF UniversityFame <
THEN Result = "E"

“3” AND Familylncome = *27

8) IF UniversityFame = *3° AND Familylncome = “2° AND

CurriculumMumber > “3° THEN Result = “E”

G) IF UniversityFame < 3" AND Familylncome > “2° AND

CurriculumMumber = “3” THEN Result = “N°

IF UniversityFame > “3° AND UniversityLocation = *4”

AND ParentCareer = “3° AND ModernCurriculum = “4

THEN Result = "N”

Figure 4 IF-THEN rule diagram.

Conclusions

This study investigated the important factors
that affect student’s decision for studying at
Phetchabun Rajabhat University by using data
mining with ANN and decision tree methods.
400 students, 200 freshmen from Phetchabun
Rajabhat University and 200 other freshmen
from other universities were studied. The main

data used were score values of 14 attributes on

questionnaires. To evaluate the collected data
difference based on classification models, the
results show that ANN classification accuracy
was higher than that of decision tree. In case of
factor identification, decision tree was used. From
filter ranker method for attribute selection and
decision tree visualization and IF-THEN rule for
interpretation, the important factors affecting

student’s decision are university fame, family
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income, university location, curriculum number,
parent careerand modern curriculum, respectively.
The results reveal that data mining techniques can
be used to identify the factors affecting student’s
decision for choosing universities. Moreover, it is
useful for improving admission system of a group
of Rajabhat University to increase a number of

freshmen.

Y

Acknowledgements
This work was financially supported by Research
and Development Institute Phetchabun Rajabhat

University.

&
2 g %( g

References

Ahmad, M.W., Mourshed, M., & Rezgui, Y. (2017). Trees vs neurons: Comparison between random forest

and ANN for high-resolution prediction of building energy consumption. Energy and Buildings,

147(1), 77-89.

Ahmed, A.M., Rizaner, A., & Ulusoy, A.H. (2016). Using data mining to predict instructor performance.

Procedia Computer Science, 102(1), 137-142.

Angeli, C., Howard, S.K,, Ma, J., & Yang, J. (2017). Data mining in educational technology classroom

research: Can it make a contribution? Computer & Education, 113(1), 226-242.
Deng, W.J., Chen, W.C., & Pei, W. (2008). Back-propagation neural network based

importance-performance analysis for determining critical service attributes. Expert Systems

with Applications, 34(2), 1115-1125.

Han, J., & Kamber, M. (2006). Data mining: Concepts and techniques. San Francisco: Morgan

Kaufmann Publishers.

Hsu, C.H. (2009). Data mining improve industrial standards and enhance production and marketing:

An empirical study in apparel industry. Expert Systems with Applications, 36(3), 4185-4191.

Ippoodom, T. (2017). Thai University crisis when the educational institutions wage a war for students

to survive. Retrieved from https://thematter.co/pulse/war-of-thai-university/25611.

Jones, D.E., Ghandehari, H., & Facelli, J.C. (2016). A review of the applications of data mining and

machine learning for the prediction of biomedical properties of nanoparticles. Computer
Methods and Programs in Biomediicine, 132(1), 93-103.
Jothi, N., Rashid, N.A.A., & Husain, W. (2015). Data mining in Healthcare-A Review. Procedia Computer

Science, 72(1), 306-313.

Kaur, P., Singh, M., & Josan, G.S. (2015). Classification and prediction based data mining algorithms to

predict slow learners in education sector. Procedia Computer Science, 57(1), 500-508.

Liao, S.H., Chu, P.H., & Hsiao, P.Y. (2012). Data mining techniques and applications: A-decade review
from 2000 to 2011. Expert Systems with Applications, 39(12), 11303-11311.

, MNSENTINMTUMINeSedaAsulele

(3

=p

UM 14 2007 1 Uszdufion unsIAL-luweu 2563

atuinermansuazinalulad



Lou, W., & Nakai, S. (2001). Application of artificial neural networks for predicting the thermal
inactivation of bacteria: A combined effect of temperature, pH and water activity.
Food Research International, 34(7), 573-579.

Lui, X, Li, Q., Li, T., & Chen, D. (2018). Differentially private classification with decision tree ensemble.
Applied Soft Computing, 62, 807-816.

Natek, S., & Zwilling, M. (2014). Student data mining solution-knowledge management system related
to Higher Education Institutions. Expert Systems with Applications, 41(14), 6400-6407.

Ozyirmidokuz, E.K., Uyar, K., & Ozyirmidokuz, M.H. (2015). A data mining based approach to
a firm’s marketing channel. Procedia Economics and Finance, 27, 77-84.

Packianather, M.S., Davies, A., Harraden, S., Soman, S., & White, J. (2017). Data mining techniques
applied to a manufacturing SME. Procedia CIRP, 62(1), 123-128.

Panto, O., & Theantong, M. (2014). A comparative efficiency of classification of VARK learning style
using data mining techniques. Journal of Industrial Technology Ubon Ratchathani Rajabhat
University, 4(1), 1-11. (in Thai)

Phang, S.L. (2012). Factors influencing international students’ study destination decision abroad.
Master of Communication Thesis, University of Gothenburg.

Pu, Y., Apel, D.B., & Lingga, B. (2018). Rockburst prediction in kimberlite using decision tree with
incomplete data. Journal of Sustainable Mining, 17(3), 158-165.

Rodrigues, M.W., Isotani, S., & Zarate, L.E. (2018). Educational data mining: A review of evaluation
process in the e-learning. Telematics and Informatics, 35(6), 1701-1717.

Schmitz, GJ., Aldrich, C., & Gouws, F.S. (1999). ANN-DT: An algorithm for extraction of decision trees
from artificial neural networks. IEEE Transactions on Neural Networks, 10(6), 1392-401.

Sen, B., & Ucar, E. (2012). Evaluating the achievements of computer engineering department of
distance education students with data mining methods. Procedia Technology, 1(1), 262-267.

Sen, B., Ucar, E., & Delen, D. (2012). Predicting and analyzing secondary education placement-test
scores: A data mining approach. Expert Systems with Applications, 39(10), 9468-9476.

Sittichat, S. (2017). Study of educational attributes using data mining technique. Information
Technology Journal, 13(2), 20-28. (in Thai)

Ramaswami, M., & Bhaskaran, R. (2009). A study on feature selection techniques in educational
data mining. Journal of Computing, 1(1), 7-11.

Timsorn, K., Lorjaroenphon, Y., & Wongchoosuk, C. (2017). Identification of adulteration in uncooked
Jasmine rice by a portable low-cost artificial olfactory system. Measurement, 108(1), 67-76.

Timsorn, K., Thoopboochagorn, T., Lertwattanasakul, N., & Wongchoosuk, C. (2016). Evaluation
of bacterial population on chicken meats using a briefcase electronic nose. Biosystems
Engineering, 151(1), 116-125.

Tsai, Y.C., Trang, L.T., & Kobori, K. (2017). Factors influencing international students to study at

Universities in Taiwan. International Journal for Innovation Education and Research, 5(1), 1-11.

IR

EAU HERITAGE JOURNAL

Vol. 14 No. 1 January-April 2020

Science and Technology



¥ S ad s a S 1 = 14
n1sldszidouisinludeduudyigaanwuunisuanilaeuninuiou
dusunisaauaulaszievauis

Finite Element Method to Design Heat Exchangers for Gas Vapors

185 gualns’, 93508M5 WAWSY' uazfaned A’
Wichian Ubonsai', Athasit Wongcharoen' and Siwapong KingKaew'

'nananImnsTIeansumdadn uingrdemalulagnszasuinanszuasivile

'Master of Engineering Program, King Mongkut University of Technology North Bangkok.
Received: February 12, 2019

Revised: March 20, 2019

Accepted: March 27, 2019

UNANEDd

nsesnuuuMskaniUasuauseudmsunismvatlesemevesia Tdvedlvaniigamgiinnuiwan

= o o o aa a v 5 = = a & I3
LUaEJU?]'J"lllii’JUﬂUVLaﬁgLMEJGU'E]QLLﬂ?WlllQmﬁﬂuﬁiiﬂﬂiﬁmqaﬂf\]uaﬂﬁlﬂmiaﬁgLﬁﬂLUaUuaﬂqugﬁ]qﬂLLﬂaﬂaqULUumaﬂLwa?

wisihnauunltlalvgd wazaivguusinanisUassasdunidsemedeonuiinguuieninug 91nN1509NkUY
wuudnaean vty AMvuegunniiii 25, 20, 15, 10, 5 °C uavaum)iiveuaniuea 41 °C YaluuIaes

nsuanildsuaiiusou dmsuianildfe vewwas 1dn uazauaued naansvaInisiiassnisuaniuasuy
Auseunianfe newuasilieumgiveeniueaanawniign dauviniu 17.36 °C Ngaumngilin 5 °C uag

yhnssrassnmsvhauresgmmgif 5 °C wagauda 0.01, 0.02, 0.03, 0.04, 0.05 m/s HaENETALE
0.05 m/s ansnsntilUldlunisuanivasunuieulddian lnsgamnfiveseniusaiiavitiu 12,34 °C uaz
dusravsnmstiomanuousudauintu 877.3 W/m? °C mnsanssiassnsinuselusunsuneuines
f5aguannsathluldlunisuaniasurnufounnanglessmevewfalivasuaausiduvouvadld 1Hu
TUpamquinazausfigiunide feannsahlulfidudeyaluniseenuuy waziumsgiaulofmunde luls

AdARY: N1swaniUisunusen, duUsEanNsn1saIemAINToUTIN, A158UVTETTIedNY

, , NFEFIVINTUM IS BaLiisuede
UM 14 2007 1 Uszdufion unsIAL-luweu 2563 v A < B
i g atuinermansuazinalulad




Abstract

This purpose of this research was aimed at designing heat exchangers for ethanol vapors
controlled by using low temperature fluid heat exchangers with high temperature ethanol vapors
until the vapors phase are changed from gas to liquid. This will control the amount of volatile organic
compounds released. The simulation design determined the water temperature was at 25, 20, 15, 10,
and 5 °C while the ethanol temperature was at 41 °C. The simulation materials used for heat exchange
are copper, steel and stainless steel. The result showed that heat exchanger which is composed of
copper reduces the ethanol temperature to the maximum at 17.36 °C and water temperature at 5 °C.
The simulation model used water temperature at 5 °C and velocity 0.01, 0.02, 0.03, 0.04, 0.05 m/s.
The velocity result at 0.05 m/s, which has the ability to be used by most of heat exchangers, results
in ethanol temperature at 12.34 °C and the total heat transfer coefficient was at 877.3 W/m2 °C. The
simulation results from the computer programming could be used to heat exchange of the ethanol
vapors to ethanol liquid. The theoretical aspects and hypothesis for this research can be used as
information in the design and guidance to those who are interested in further development of heat

exchangers.

Keywords: heat exchange, total heat transfer coefficient, volatile organic compounds
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Nu = 0.023Re”® Pr" n = 0.4 (3)
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f1319 1

AIAUANITOONUUULATONUANLUREUAIIUTOY F9T]

fawds  AUNUNEVRIAINYST A ateld
L A1UY1IVRIYID 0.5 m
D Wurugudnarieniely 0.19 m
Do Wurugudnatsvienieuen 0.20 m
T, gauvnfthwasinaifudi 5,10, 15, 20, 25 °C
Thi gaumilianiusavadivaseudn 41 °C
v, mudvesivalh 0.01, 0.02, 0.03, 0.04, 0.05 m/s
Vi AuFweslualeniuea 2 m/s

. 5n\|
010150(. l“,\c!l

[\R
0105 0, -\5

,J\,Na‘n\‘“
‘\E,r- - OI'TLIPKOI =0 ﬁ\
y X 5
0 0
we,

A 3 LansN1seBnLUUAIBIkANIUABuALTudmuN UL leTEeveuia

03“‘I

3004 og
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= el

i

l ,\_m(“f,\

0 et

AN 4 LanseenLuUMUAlRAmUATaLAsatanasuAuTaudmsunsatuaulessveveauia

Fr e ropnA: Vol. 14 No. 1 January-April 2020

Science and Technology




1NN 4 uamseenuuUimUaleALLUsvDS
inseauaniUasunnuioudmiunisauauleseine
yoauia Inaiivun Element Size Wuluu Calibrate
for Fluid dynamics esanauinvesiodiuus
AnwazBonun vilianildannsduialvinalng
WAesiunnanduase wiagldnalunisuiniu
wn wutudanmadenldiodiuudiiy wsdesmmnzay
fuvdnadiudguch vidodlase vies oudenles
fugaseutafuguauvasumiedmaeslaovanies
nsltloduud ifiguseiiliauanasuazdedaadils
feuinadifinsasundaswesan1izann Wy a3
Wasuwasguvgdl [isnamansveslnaidsdnm

Ton = 41°Gm = 0.4455 kg/s

T 10 °G; m_= 0.00314 ke/s

c,in

Tc,out =13 OC; Di =0.019m

D

o

0.020 m

NATUENUFAVDS Lavuea T, = 41 °C

C, = 2,179 J(kg.°C); p =787.2 kg/m’
k = 0.540 W/m?.°C); L = 0.00397 kg/(m.s);
Pr=16.019
A, = TD =0.000283 m’
q
Vi, = m. =2m/s
P Ac

Reynolds Number

Re = V,D
9

Re > 4000 (M5lnanuutiulau)

= 7,535.197

Nusselt Number

Nu = hD 0.023Re®®pPr® =47.591
k

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

UM 14 2007 1 Uszdufion unsIAL-luweu 2563

#uUseansn1sniatewmaINLsounuly

h = K Nu =1,352586 WA(m2°C)

audinistuavaneanguyie(flow across cylinders)
aNURYDI0IUIN 11.5 °C

Cp = 4,190 J(kg.°Q); P = 999.6 kg/m’

k = 0.582 WAm*°C) ; L = 0.00128 kg/(m.s)
Pr = 9.215; V = 0.00000128 m%s

Grax  =PVina= 9-996 kg/m.s)

Reynolds Number

= 156.187

max

u

Re = G__ D

#UUEANTNISNIA18MANNSDUAIUUDN

0.27Re"®® P03 1%k = 421.087 W/m?
D

h =

o

AUUsLANTNI5ONENAINNT DU

1

U = 1 = 354.704 W/(m”.°C)

T
h ho

fnsIvRINISaEWmANNSauvR VR lraLdY

Q. =m Co (T Te) = 21,415.149 W

C

9MS1989INSANUNANNSDUTDIVR I AT U

Qh = mh Cph (Th,i_Th,O) = 3950 W

AHLANA NeUugTiladsuuuien
AT, - AT,
AT, =
1
m In (

) =17.482 °C

AT,
AT,




a

FBn1svesrUszavana-1duily (the effectiveness-
NTU method)

F1urunien1sanem NTU azwanaidy

NTU = UA; = UA, =513
Cm|n (mcp)min
9 Cc (Tc,out_Tc,in)
&= qmi>< - Cmin (Th,in_Tc,in)
N (Tc,out_Tc,in) Crnin
= = 0
(Th,in_Tc,in) €, 52.45 %
fuRansanemaudeu
Q = UAS FATLm,CF
A = 4.933 m’

AUYNINFADINITVBIVID

Ac=  mDL—L =———=05m

Anmsausandiays

!

Vinisvaaoiua

JAseiTud

2. Fumeunismaunfigiuuayaudululd
Frauufgrunisanuiunaeniuea lasldndnnng
wandsunnudeueniueaanguviaciaziin
nsmumiuasuaniuzanisduvennal lag
Funountsdniiuauagiduniugidy

Tuiaad 1 in1sesnuuuuuUsIaniaIes
Landsumudeuivinanian veauns indn uag
AnpuLad Lﬁaﬁmuﬂmqmwgﬁfwwhﬁ’u 5,10, 15,
20, 25 °C A5 0.01 m/s vnadndvosinios
wantudsuanu YounnuIeuiisuiiienigungd
veslonusaananiiganazaiuisnirlulely
nsuanidsuanuiounnaniugleszimeveauia
fvdsuanuziduvesnailduiniian

luAaf 2 diANaansannnIskantUdey
Anusaulessimevandanlasuannuzvasnaile
winfigaluviinisdiass Wetimuaninuiirvesi

wiafu 0.01, 0.02, 0.03, 0.04, 0.05 m/s LiVeNA"
gamgfilenueaiiefinisisunlasanusa

auam 5 Tagdduduneuazinniudnsy
YBIGNAT ImaﬁqﬂmiﬁausﬁuuamﬁammmLLu'uau
YBIANUAUNUN malﬁ%u%agaimiuﬂu%umau‘im
Fumounis vionaildainnszuaumslanssuiunig
it ¥nldeandulufourhdunouunouiiozduld
¥dumoussly

v

ATUIULAZ DBNWUY

MW 5 wudan1sanduaunisesnuumskaniisuanuseudmsunisaunulessinevasuiia
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aAUsNa Tanvewnd Wefwuameamainhwniu 5, 10, 15,
20, 25 °C AT 0.01 m/s HadnsaNNIshanideu

PNANTN 2 LAZNIN 6 LEAIAHNASWSTLR T Y - o .
ruSeulsynniian Imeamgiiievmueainiu 17.36 °C

1NN1T91809VDUAIDILANLUALUAINNTDUNYIIAN

1919 2

uanagamin AUk YaIYeA TONUANUAEUAIINTOUYIIINTAANEIUAI WD IUARIBNIINYIIND 5,
10, 15, 20, 25 °C

qmwgﬁ%qﬁﬂ(%) guunilean1uea(°C)/A11ue12(m) vasiaTasuanisuaufou

0 0.1 0.2 0.3 0.4 0.5
5 41.00 23.97 22.52 20.90 19.59 17.36
10 41.00 26.06 25.04 23.86 22.41 20.73
15 41.00 28.51 27.56 26.39 25.79 23.98
20 41.00 30.99 30.14 29.37 28.38 27.34
25 41.00 33.34 32.71 32.13 31.38 30.53

. a . .
nsivlusrsamvginisilfsundasvonnioquanidfauariudaui iy
. Jaanaups .
—— gunginiis sc ——gomgiiiinie =c gangiivis -
—— DEUHIU120 “C —f— gEHDIUT25 “C
50
J
5
“-g 40
= 30
= ; ==
2, ——M
=
Z 10
=
o
o 0.1 0.2 0.3 0.4 0.5
EEEEL PSR PRI

A 6 Ny MlkansgnginisiudsulUaasaIRMaANUaEUANLTUNYININ TAN NI

NENTN 3 UAZAMN 7 udnsrmaansilaain 25 °C amwuida 0.01 m/s wadnwsannsuaniudey
n153aesvetATaskaniUisuauTeuinn  anufeuldinniian meamgiieniueawitiu 20.86 °C
Janwdn dlefmuarmenmgiith whiu 5, 10, 15, 20,

, , NFEFIVINTUM IS BaLiisuede
UM 14 2007 1 Uszdufion unsIAL-luweu 2563 v A < B
i g atuinermansuazinalulad




M54 3
uamseamginsdeuntaseunieuaniieounanusewiamiannan denmuameamgdumiiny 5, 10,

15, 20, 25 °C

qmwgﬁwmﬁ'](T) guuiiteniuea(°C)/AMu813(m) vaATasuaniudsunruiou

0 0.1 0.2 0.3 0.4 0.5

5 41.00 30.24 28.21 26.06 23.68 20.86
10 41.00 31.58 29.73 28.18 26.04 24.04
15 41.00 33.07 31.47 30.08 28.54 26.88
20 41.00 34.45 33.26 32.03 30.81 26.59
25 41.00 36.03 35.11 34.26 33.23 31.95

= 4 4 & v_ 4
nvlusnsgavginmisiddeundasvenassamandasuaniuiaud

o luTaaivia L
e AHHU55C = galHaiii1 10 °C gk 15°C

———gAHI20°C = gamaiiii25C

Te———

0 0.1 0.2 0.3 0.4 0.5
I2ZEZATIHETINE0M)

AT RN AN C)
E B Y S8

=]

A 7 namluansgaumgiinsiudsunlasvetaiouaniudsunnnudeunvhanfanmin

NANTN 4 WAZAIN 8 LaAIANaansAleIn 25 °C anuidi 0.01 m/s madwsannsuansuasuninudou
o A a P A o ) P PN a a W o
n1sdnaesvetasotanasuauieuiiniainian  lennian Sieamglieniueawiniu 22.39 °C
auaulad Wemvuamgaumaiiiiiiv 5, 10, 15, 20,
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319 4
uangauDin IR IUUAIYUA TOMANUAEUA I TOUYIIN SanaUA AT Wammunmgamaiiiniy 5, 10, 15,
20,25 °C

qmwgﬁwmﬁ'](T) guuiiteniuea(°C)/Au81(m) vaATasuaniudsunruiou

0 0.1 0.2 0.3 0.4 0.5
5 41.00 3177 29.52 27.48 25.04 22.39
10 41.00 33.04 31.09 29.32 27.27 24.82
15 41.00 34.32 32.65 31.11 29.56 27.35
20 41.00 35.50 34.22 32.90 31.62 29.98
25 41.00 36.82 35.84 34.90 33.87 32.64

a 4 4 4 y__ 4
niivluansgmnginisidaaunl aqvauAasasnamilasunituiaumiy
Taaauauias
—4— gamgiiisec —m—oamgihloec gamgiii115eC

—— gamgiiii 20°C ——gamgiii2sec

(*Ch
&

ATMZRIN TN D
5

[+] 0.1 0.2 0.3 0.4 0.5
szaZAHETINB0M)

A 8 NTMlangamniinIslURLIawB ISR IANURsUANLSoUIINN Tanausmuaa

5 d 4 4 ¥ A .
3 'Iﬂ!!ﬂﬂﬂﬂ;ﬂl?ﬁ{lﬂﬂ]i«lﬂaﬂﬂuﬂﬁﬁﬂa grtasasuamdasunniusaunimain

NBIUALLHAN, AUANLAE
—— EUA =l i AURLEE

("C)

-

ATUHIEANIIG D
]

0 0.1 0.2 0.3 0.4 0.5
szEEATIHETIMAM)

A 9 nsmluanseamgiinisiasunlaivataiosuanilisuninudeuiinainveans whn uazauwmuaa

N 9 neluansgungiinsufsullas guugiin 5 °C HadwsiasesuaniuisunuSounvi

9 Y

YoATomaNUasuAMUSoUvhAINNewAL, AN nMewas aunsakaniUdeuanuseulduiniign &
waraumuad WernuanuEwenhwiiiu 0.0l m/s  Argaumgiiveeniueawindu 17.36 °C

, , NFEFIVINTUM IS BaLiisuede
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f1919 5

uansgaminInUasuuUaIveunTey uaniUaguniusauiiinnmesua iedimuanaiuives 0.01,
0.02, 0.03, 0.04, 0.05 m/s

qmwgﬁwmﬁ'](T) gausgiitaniuaa(°C)/a21ue19(m) yaaA3nsuanaguauiou

0 0.1 0.2 0.3 0.4 0.5
5 41.00 23.97 22.52 20.90 19.59 17.36
10 41.00 21.06 19.51 18.28 16.75 15.24
15 41.00 19.34 17.87 16.50 15.51 13.93
20 41.00 18.13 16.88 15.78 14.57 12.65
25 41.00 17.47 16.10 15.03 13.99 12.34

n‘:nhla'aqgirﬁgﬁnrnﬂ%u'um]aqriiqm"’:aqllamﬂsgun'n:u?a'uﬁlﬂu"i'a'n.
. nainal .
e AITIE T 001 s el AITLE T 002 s Armnini 003 m's
i AT T 0,04 s e AT 0.05 ms
50
v
E-] 40
-
£ 30
£
ugg 0
E 10
= 0
0 0.1 0.2 0.3 0.4 0.5
szazATIMEINE(M)

AN 10 n3uanRamaiinsUasuslaeases wanidsunnufeuivinannewes wWedimuaninud
v031i1%111U 0.01, 0.02, 0.03, 0.04, 0.05 m/s

INANTN 5 WA 10 UaRSAHAaNSAle  0.02, 0.03, 0.04, 0.05 m/s RaunQiiU 5 °C HaaNS
IInNsIassvenAsasandsuauseuiiviniain  ainnisuaniUdsumauseulduiniigaiinanusa
Fa noawas Wefmuaanusawesdiwindu 0.01, 11 0.05 m/s fdrgamgiieniueaiaiu 12.3¢ °C
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M1379 6
WSHUTEUA 18U aNENITUaNUAEUAIINTOUTINYOUATONUANUAEUAIINTOUTIININTANNBIUA A1
HAANE 32T SAIIUAUNAINT 910715978890 7597971(simulation) AT 0.01, 0.02, 0.03, 0.04,

0.05 m/s

ﬂ:;'ml,'éwamj'l(m/s) 0.01 0.02 0.03 0.04 0.05
TC’] (oc) 5 5 5 5 5
Tc,o ©C) 17.36 15.24 13.93 12.65 12.34
Thll (oc) 41 41 41 41 41
Too (°O) 24 23 22 21 20
ke 0.446 0.446 0.446 0.4465 0.446
my (=)
M, (k_g) 0.003 0.006 0.009 0.012 0.015
s
W 368.9 524.5 633.8 805.2 877.3
U ( m’°C )
2
€(%) o 51.37 28.48 19.62 15.18 12.49
=
NTU 5.044 4.896 4.682 4.597 4.582
W 1352 1352 1352 1352 1352
hi ( m” °C )
W § 441.4 681.5 878.1 1247.4 1430.7
ho ( m’ °C ) 63
°&
W 329.1 446.4 528.1 635.1 679.4
U ( m’°C )

NN 6 UanIAHAaNENNNITIIReY  dNUIEANTNITE18WMAIINT B UTINUINAFAIN
NM59@RIVINAY 877.3 W/m*°C kagAANNANSATLIN

WINAU 679.4 W/m?2.°C

WAXAINAITAILIN VBUATDILANLUAEUAIINT DU
9InTen VoA MvunAuEIvesiviiu 0.01,
0.02, 0.03, 0.04, 0.05 m/s gaungau1 5 °C leiein

NIANTIVINTUATINE DA W Te

e o A o
UN 14 aUun 1 Uszaaou unsiAL-luwigy 2563 atuinenaansuasnalulad




Surface: Temperature (degC)

AW 11 uansgaminisiudsunlamesaisuanilfgunnuiouliioninisiaeanisvinau (simulation)

NN 11 wansgumniinsiUasunUadves
LASDILANLUALUAIINSBULLDYINNITINADINTYINETU

(simulation)

d35U aAuTena

NNFERNLUUMITERA (simulation) 9aumnadl
11 25, 20, 15, 10, 5 °C warauunilioniuea 41°C
suaqLvﬁlamaﬂLﬂﬁaumm%uﬁtﬂuiﬁ@ NBILAS L1EN
waraunulad Radnsiadesanilisunnudouiiiy
%%iﬂmqLLmﬁﬂﬁqmmﬂﬁmmLamuaaamaqmﬂﬁq@
wazanu1sadluldlunisuaniudsuninudeusin
aouzleszinevosuialiivasuanuziuvennar
Idunnilgadidwindu 17.36 °C figaungiith 5 °C uag
¥Ms31aesnsvie (simulation) qmmﬁfw 5 °C
fimnui$y 0.01, 0.02, 0.03, 0.04, 0.05 M/s NASWST
A 005 m/s annsadilUldlunsuaniuaey
anudeunnaniurlessmevewialmuisuanus
L?;Jusummmvlﬁmﬁiqm QAMIVBABVNUBAAAAINN
fignilen it 1234 °C duussAvsnsemanieu
STA Wi 877.3 W/m2°C.

4

aAUsienNa (discussion) NNNANITINADI
1991914 (simulation) A28lUSWASUABUNILABDS

°o = < a a a v
dsaguulumumguiuarauyfgnunisive

YaLEuBIUE (suggestions)
N1598NLUULATRIMANIUABUANT B 1N
& ) s
arsiemueaiiunilslussdvsznavlussiveves
wiasnldluniseanuuy  onalinauandAidanaInn
a oq Y o ¢ - % v =
a159%  uarorvinlinaansaamdeuludndes 39
anusniildiludeyaluniseenuuuuaziuimagi
aulamusielula

AnRnssuYsENA

YOVBUAN {IUFNANTI1TE N3.0550ANS
13y wazddremansiansddmey Aauda 1a
nyanlimvInulunisudlodaymising 9 sendng
M373Te swiensdeulazutltounses uay
medgunaluladimnssuadesna  unine1ds
walulagnsyeuindmssuasivile advayunslyd

w3slions 9 lunismeasslaziiunareInsidedl
0o 14 a
d5aaslanaed

&
N g % >
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UNANEDd

[

nsvuAsatiiingUuszasdiile anasidudinismevessiundiuzsliomanug wounsanlsasinuas
LAUNANMRIINID Fusarium sp.aieasTafusindnlaganiinynsvaiadunuus lnemiznavuianuan
Jemdn geugnd1n Aingea (1:1:1) Wunan 5 dUanei &1 5 n35038 Lawn nssuds 1 lu@anuanstadue nssuis

an' % 1% N ) v a N o ¢ ! aday ¥y
n 2-5 IDINUNGUNIY W‘W*aLmi‘UI@ 1 ﬂill/'ﬂﬁ‘jill/mu LLAZAANUSTITVINUN NANTIINOABINUIN ﬂiim?ﬁm‘l@maﬂ

al

Nanfienssuisn 2 Inesesunaumieiii awmsule 1 nu/vau/du wasdanuansdidueiluduanviil 2-4 laun
#A-010 (200 nFu/A 20 dns) AR lestamesun (20 ndu/in 20 Gns) AR-0wA33 (100 N3u/UY 20 Gn9) &
s &« v v = o i axd A dl ax A v %
Wailduin13neveaiunausllawmeAtaenIINTsuIzouAs 0.32% 509a311ANIIU57 4 lngsasiungueiy
i awsUle 1 n3u/mau/iu ud@anumeiil lnslawnesun (20 n$i/ah 20 §n9) Tuduamin 4 Sesidudnismeves

Aunduzilame 0.64% diunssudsn 1 Aliiniseuaulsanuesidudnisaauindian fie 7.37%

o

ANENARY: UsWalnARugwesLAY, lsATnkaglaul, a01tinYATalBunuY, 81580

Abstract

The purpose of this research was to reduce the percentage of deaths of Red Cherry tomato
seedlings from root and crown rot disease, caused by Fusarium sp., with the use of microbial

fungicides produced by The Royal Agricultural Station Inthanon. Tomato seeds were grown by the

p oo . NsATIvINMIvendedaiisuede
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mixing of compost: with a ratio of coconut husk to peat moss (1:1:1) for 5 weeks. The experiment
was designed as having five (5) treatments: treatment 1 was growing tomato seeds without using
microbial fungicides; treatments 2-5 applied bottom holes consisting of PP-Strep to 1g¢/hole/plant
plus spraying microbial fungicides. It was found that the best treatment was treatment 2-applying
with PP-Strep to 1g/hole/plant plus spraying microbial fungicides at weeks 2-4 of PP-B10 (200 ¢/20 L water),
PP-Trichoderma (20 ¢/20 L water), PP-BK33 (100 ¢/20 L water) respectively. They had lowest seedling
death percentage of 0.32%. The second best was treatment 4-applying bottom holes with
PP-Strepto 1g/hole/plant plus spraying PP-Trichoderma (20 ¢/20 L water) in week 4. This resulted
in 0.64 % of seedling death. However, the highest death percentage of 7.37% was from treatment

1 which had disease control.

Keywords: Red Cherry tomato, root and crown rot disease, The Royal Agricultural Station Inthanon,

microbial fungicides
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Effect of microbial fungicides on the incidence of root and crown rot disease of tomato seedling

under greenhouse condition

Treatment Method Seedling death (%) normal survived
35 days after planting seedling (%)

1 without using microbial fungicides 7.37° 35

2 applying bottom hole with PP-Strepto 0.32° 97
plus spraying microbial fungicides at
weeks 2-4 of PP-B10, PP-Trichoderma,
PP-BK33 respectively

3 applying bottom hole with PP-Strepto 1.6 92
plus spraying PP-B10 in week 4

il applying bottom hole with PP-Strepto 0.64° 85
plus spraying PP-Trichoderma in week 4

5 applying bottom hole with PP-Strepto 0.96™ 90

plus spraying PP-BK33 in week 4

Note. *different superscript alphabet in the same column means significantly statistic different at

p<.05
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Figure 1 tomato seedlings at 35 days after planting; Treatment 1 without microbial fungicides (A)

Treatment 2 using all microbial fungicides (B) seedling with root and crown rot disease (C)
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Abstract

This research was a mixed method study with the aims and objective of (1) to study the
correlation of agricultural chemical usage behavior with cholinesterase enzyme levels in the blood
of farmers, and (2) to study factors related with the agricultural chemical usage behavior and
cholinesterase enzymes levels in blood of farmers. The samples were comprised of 84 farmers who
had risky or unsafe blood results. Data were collected by using questionnaires, in-depth interviews,
and group discussions during 1-30 September 2017. The data were then analyzed by using frequency,
percentage, mean, standard deviation, Chi-square analysis, Pearson’s Product Moment Correlation
Coefficient, and predictive influences with multiple regression statistics. Referring to qualitative
research, data were analyzed by means of the content analysis method to summarize the topics
and issues to cover the data. The result this research showed that the behavior of farmers who had
used agricultural chemicals affecting the level of cholinesterase enzymes level in blood as follows:
the farmers had right behavior practice regularly at 63.1%; they had right behavior, but practice not
regularly. at 31.0%, and had incorrect behavior at 6.0% respectively. The factors related to the agricultural
chemical usage behavior and cholinesterase enzymes level in blood of farmers were statistically
significant (p-value<.05), including the types of farming, monthly income and a number of days spent
using chemicals, the knowledge of using agricultural chemicals, and the attitudes towards using
agricultural chemicals. Additionally, fhe factors influencing and predicting the agricultural chemical
usage behaviors and cholinesterase enzymes level in blood of farmers were statistically significant
(p-value<.05) They were shown at predicting at 20%, including the monthly income, marital status
and type of agriculture. The results of this study suggest that public health executives should conduct
public relations about correct self-use of behaviors when using chemicals so that farmers can adapt

their attitudes when using agricultural chemicals.

Keywords: chemical use behavior, knowledge, attitude, Cholinesterase enzymes levels
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Abstract

The aim of this descriptive research was to study the relationship between Quality of Life--QoL
and the evel of Hemoglobin Alc-HbAlc. Using purposive sampling, the sample size was 343 patients
with Type 2 Diabetes Mellitus--T2DM who were receiving medical services in DM(DM--Diabters Mellitus)
clinic at the out-patient department at Amphorae Hospital. Data were collected by using the
following questionnaires: Socio-demographic data, Health profiles and, The Diabetes Quality of Life Questionnaire,
which had a reliability of the Alpha Cronbach’s coefficient of .85. Data were analyzed using descriptive
statistics and Pearson Correlation Coefficients. The results showed that the overall score of QOL was
high (M=5.01, SD=1.34). Relationship between QOL of T2DM patients and HbAlc levels revealed a negative
correlation and significant level (r=.156, p=.004). In conclusion, the study led to understandings about
poorer glycemic control related to health problems and comorbidity and low quality of life for patients
with T2DM.

Keywords: quality of life, hemoglobin Alc, patients with type 2 diabetes mellitus
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Wy duiusnimuesyana (personal relations) W54
auuayuN1InY (social support) AANTIUNILNA
(sexual activity) (5) 1@ FuAwIndan (environment)
way (6) ﬁaﬁm%mﬁagaﬁwmam/mmLﬁ‘?’iaﬁauqﬂﬂa
(spiritual/ religion/ personal beliefs) 1Jufw Dk
6 #u AzUsvanTanmuamTinueayanatiu 4 (World

Health Organization, 2019)

HUrglumMUgNANAILMENeSan mslsa
wwuegaies vlfAnnnzunIndouseatoas
Y297 Hlhge1afinAaATen JNEUNTI8ENNT0
Ususieuifiazegiulsn (leam to live with it) uay
annsanuaNsziuihnaazayludenld (American
Diabetes Association, 2014) wngUagiumvauly
annsamuausziuinaarauludenls awvinlad
AMAINAINULEAS (Trikkalinou, Papazafiropoulou &

=

Melidonis, 2017) 33a3Ula31 A ndinveUae

v 6w (%

WUIMNUTANNAURUS TUSEAULnNadzauluLdan
AININ 1

Arvmasazauluian

1.3 mnudnniadg
1.4 aseEnedeny
1.5 inAduius
1.6 Yapmaunmduuazlsauvsndouain
lsAIvY
2. AUANIRlUNNTIN WagTEAUAIY
JULSIvRalsAUIYIY
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AN 1 NTBULUIAANITIVY

WANTuNTITY

mReAssldunsidedanssaun (Descriptive
research) WeAnwiAuA M IInvesUieumTUvin
11 2 uasfnwAnuduiusseninnuNnTlnwazseau

aavaluienvosfUisiunuriind 2

Usgynsuazngualagng

Uszans WudUasiumvueiiai 2 Adhsu

P

ANSSNWINAATNLUINITUNTDABRNHUILUDN LEUN

U

AU7uen 15ang1u1auns

naumagns A fUieiumwrilai 2 NSy
ns¥nwNAddniuIvIL TsmeIuIaLNS naufieEs
1@8ALUULNZAY (purposive sampling) Tnafinuua

@

AaudRnIsEendI@nw (inclusion criteria) Asil

¥

1. f01g 18 U vuld

2. &@usaenu Weu denrwlngle
3. luflaududaeguuss

4. BUYUGNTINATIVY

NIINITANDBNYBINGUAIBENN (exclusion
criteria) ail

1. mounuvasuaalinsumuiiiivua

2. wavnawesufuRnslaifidnihnaavaslu
\Hen

Anuanguiiegdlagldnisisdniagy m
yunnduiIeEsvesdasien (israel, 2003) Aiszdy
audesiu (confidence level) WU 95 %, p=0.5)
langudiegng d1uu 343 Ay

WASa9daN Y lun1539¢
1. w3eedlonlglunis3dy Wukuvasuniy

wUgeamdu 3 du fadl

il 1 LuuasunLeyRdIuyARA Ussnaume
WA 878 A0 TUNIWANSE AEWIRNTN SERUNMIANYTElA

o A

, NIANTIVINTUATINE DA W Te
UM 14 2007 1 Uszdufion unsIAL-luweu 2563 v A < B
i g atuinermansuazinalulad

dwi 2 uwuutuiindeyaguan laun dvdl
178018 (BMI) sgavinmaazaululion szegian
asidulsaiuimuwazlsnsiy

daudl 3 uuuinnuandinguasiuma
(the quality of life of people with diabetes:
diabetes-39) vaan3nnes vosiues (Gregory Boyer)
Fanssdin$ asdnwn wavanu Saiieshvudia wa
Wun1wlne (Diabetes-39 Thailand) (Songraksa &
Lerkiatbundit, 2009) WUUde U Tauvieau 41 e

[

N

pd)}
=De

1. IHanTENUVRILIALUINIUAD AN TN
16 &5/ A1y 593 39 Yo Usenauniy

1.1 MIMIUANLUIMINY (diabetes control)
U 13 U9

1.2 AuiiBgusaarmnunszUsnseiUsn
(energy and mobility) 917U 10 U0

1.3 Au3ANnIa (Anxiety and worry)
MUY 4 U0

1.4 n15en19d9nd (social burden) 31474

1.5 wwAduWus (sexual functioning)
41U 3 19

1.6 Yy gunnduuazlsnuvmsngdauan
15ALUNYU (other health problems and comorbidity)
SRITPVICR

2. foaunmAialunnsindiuiu 1 9o uay

(v

ASEAUAIUTULIIVDILIALUINIY U 1 10

wuudanun ndingUasiuiniu iy
WATIAIUUTEUIUANUUFNAY 1-7 AZIWUY T9asnTa

v
v a

LLUﬂﬂﬁué’ﬂUmxﬂ%LLuuLﬁu 2 ¥in A9l

1. HaNTENUTBSANUADAMNNTINUAL

1%
v

ANNTULTIYRlIA LULNATINITLUARA 3 SEU Al

AZWU 1.00-3.00 MUNEAY HANTENUYVDY
15ALUMINUABAMANTINUAAINTULTIVRILIABE

'
v o

Tuszauen




AZIWUY 3.01-5.00 MUNEHY HANTENUVDY
lsalwmmussAuAMAInLazALTULTIYRlsARY
TusgAvUunans

AZWUL 5.01 -7.00 MNefs NANTENUVDY
L5ALIMNURBAMAMAINLAZ AU TULTIVRLADY
Tusgauuin

ARMAINTIN wUsniNITWUaNg 3

(% [

TEAU PN

o ™

Az 1.00-3.00 Maneia A NIntee

ATLUY 3.01-5.00 Mu1899 @mmw%im
Yrunang

AZLUY 5.01 -7.00 NU1EDI ANNINTING

nIATIIERUANNIMLATDaTTe ALdiuns fell
AduAnseveaunnltLuuinAunmEInd U Uae
WYLAN A3, 10§NNe3 veelestaludainuniesile
WATUBOYNIANTIMANTS AaeinYl waraIudeiysh
taudin Faduulauasiaunuuianunmdingdoe
wwnu Wuatunwilng nduthuvuaeunia
lunaaesld (try out) AugUleiuviny Fafldnweus
AaNgARiUNgNAI0E19 91uaU 30 AU wadtlY
NAFBUMIANAT DI UYL UADUNNA BN TN
dulszAnsuoanvasnseuuia (Cronbach’s Alpha
Coefficient) nuh feranuidesiuisatuminiy.ss

nsiusausaudoya

(%

AIdeRiunnsAndennguiieElinuaL TR
ANULAUNNNNUA ANUTUADY G191

1. {Afelagvimisdenasiziiudeyadn
WMPIFENYIUIAUTUIIVVUT Wn5TUTIY Delsaneruna
wng Wedndunisiivsiusiudeya nisiivdeya

FENINTUN UNTIAY 2559-Tgu18u 2560

@

2. FAuAnwUsEiRannYssdsuvesgiae
wvuiad 2 nshwiluadiiniuinanu wungae
wen lsamenuauns tednnsesthemannasinivug

3. {3 U UagluImUY Tufuiiunngia
PUTin LazvaeynRARNIDIRMANTR LasveruTile
TuNSIU1991A5IT8VULTOUNNEATIVAT VUL TOSU
Y1 WATU 343 AU

ya o L3

4. HIYINTIVEOUAIUENYIUVBITAIN M

u u

wazdlUAnsgiteyadnuin 343 atu
nsfivindavdvesnguiiesne myidedidiu
N53UTBIRINANENTTUNTHTUNRTESTIUNTITE Y
uywd lsane1unauns Ll 3/2559 aviuil 22 unsieu
i, 2559 §ideldtuaseandeslasanside lneven
Trquszasdnsidy edursusslovtiiAsaiunisdn
$un539 dudunsifudeyaianizngusogsd
Buseunarasnuins Aoy NANAIBENEND
vegpvFouFiasnainsannsidelannna faaylud
Hansenulaf Giami%’ﬂmwmmasumﬂfjmﬁaaEJ'Nﬁgq
du Foyavrgnifuifusuduuasnisinausteya

Tun nsulagmanan13vInIsvity

ananidlun1sinsizidaya
nynsedeyalagliatiadausses deya
Mlumeaud Sevar ToyaguammeA1nud Sevay
waza A ULINNIFIU BATIBAANNENRUSTENIN
mUsmeatnduyssansanduiusiiiesdu (Pearson

correlation coefficient)

NAN15798

e

1. Jagadiuynaa

naushogadudtheumiuyiad 2 S0y
Wed 343 Y dlngl Junemnda Sevaz 60.06 flong
1N 60 Y Sovay 53.64 TanuamausaguIniiae
Spuay 68.51 sesasduaniunmiine/ven Sevay
23.03 dulvgyiudiomaumms Seeag 99.42 o1 TN
SUTvinensns Sewaz 37.90 wazlulausyneusdw
Sovay 37.90 el lilaseu/dlseaunsAnuiuseau
Anwrsesay 72.59 diswladesnimiswindu 6,000
VWIsOLRIU $98az 60.64 AIRNIT19 1
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f1919 1

TIWIUUAY TOYALNGUF 06 19T MUNA AN YUY (n=343)

dnwazialy 71U fovaz
el
-Y18 137 39.94
—‘I/@,Q 206 60.06
918 (U)
-20-40 16 4.67
-40-60 143 41.69
1710171 60 184 53.64
Min-Max=23-87 T Aade= 60.95 U, SD=11.279
A01UNNEUTH
Tan 29 8.46
- 235 68.51
-ng/mine/len 79 23.03
ANEUN
WS 341 99.42
-Azas 2 0.58
213N
SuinneRsng 130 37.90
-ANUE/TITNYNNT/3FIAUAD 83 24.20
liladsgnauendn 130 37.90
N1SANEN
LildBeu/Uszandnm 249 72.59
-sufnen 38 11.08
-auUT /U3 23 6.71
-USeyeyms wazganidn 33 9.62

snelasatnau (Un)

-UpYNIINIBWINNY 6,000 208 60.64
-6,000-10,000 67 19.53
-41nA31 10,000 68 19.83

, NIANTIVINTUATINE DA W Te

)

e = o &
UN 14 aUun 1 Uszaaou unsiAL-luwigy 2563 atuinenaansuasnalulad




2. Suuarieaz Jeyaguain (n=343)  (HbAlc)unndn 7 % Sewaz 62.39 1Wulsasau leun
naudeg i dnlluglidedinanie wnnimsewidu  anuduladingsievay 66.76 luduluifengeseeas
25.0 nn./u2 Seway 42.27 sseziannsiduuminu 59.77 uaglane/lnae Sevaz18.37 fdannsng 2
wnnin 5 T fevay 6235 seduinnaavauludon

M99 2

TIWINUAY T ToIaguNINYINgUHI8E N (n=343)

v

VDUAFUNIN 31U fovaz

S 3

futiuaanie (BMI) (nn./u2)

-p8nin 18.5 17 4.96
-18.50-22.99 119 34.69
-23.00-24.99 62 18.08
-11ANIINTOLUNAY 25.0 145 42.27

seduthanaazauludon (HbALc ) (%)

-UR8NIMMIMINU 7 129 37.61

-11nN31 7 214 62.39
Min-Max=4.20-15.00 @ ade=7.712, SD= 1.736

svazainsiduuimniu @)

-1-5 136 39.65
4nnd 5 207 60.35
Min-Max=1-48 ANladB=9.723, SD=8.003

TsAsau

AMUAUladings

“dulsmanuduladings 229 66.76

Jadwlspauiulaiings 114 33.24
TodiuTuidongs

dnnglviuludeonas 205 59.77

Qaignngluduludongs 138 40.23
ladon/lang

“Hulsalaiden/laneg 63 18.37

‘i Gulselmden/lane 280 81.63

3. AUAMAINVBIUIBLUIMIU (n=343) AmmegluszAud (Mean=5.009, SD=1.339) d7u

AMUTULSIVRLLIALUIMIUBE lUTEAUAT (Mean=

HansznuvedlsAUmIUiaRMA N Inagly
2.152, SD=1.445) nap1s19 4

'
o

FEAUA 19 6 TH/AU FIR15199 3 wazAuN T Inly
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f1919 3

HANTENUADANINT IR 6 /AU (n=343)

NANTENUABAMAINGIN 6 TR X SD udawa

1. Jymgunwduuazlsaunsndouainlsaiuimu 1.762 897 i

2. arudiBeiusanaranunsyUsnsuis 1.604 557 i

3. MSAIUANLUINIY 1.507 443 i

4. A5TNNEIAY 1.373 488 i

5. AUIANNAA 1.328 512 i

6. inAduuS 1.240 449 i

f1319 4

LA T I U NI UazAIINTULTIvEdlsALUIMIN (diabetes severity) (n=343)

fiands FZAU X SD  ulawa

fin Urunang 4N

AUANTINIUANTIN T 17 83 243 5.009  1.339 A
(Sosaz)  (5.00) (24.20) (70.80)

AUTULTIVDY U 247 64 32 2.152  1.445 i

15ALUINIY Y
(Foway)  (72.00) (18.70) (9.30)

4. ANUFNTUTTENINAUNNINTINLALTEAU
umaazvaluifen (n=343)

AUNNTINVDINGUFIE1lUN NI Ay
dunusmeauiuseauthmeazadludon ognsditodfny
N9aRRA (r=-.156, p=.004) FIHANTLNUABAMNAINTIN

AUALIANGIE UaEAIIUTULIIVDILTALUINITL
ANNFuRUSNITUINAUsERIUTmadvanludon ogna

o w

dedAgyn9ada (r=.114, p=.035)

f9MI519 5
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f1319 5

AIAUUTEANSANAUNUS T2 1NF MU (n= 343)

fauds sedutnmaszauluden
Correlation coefficient (r) p-value
1. HANTENUABAMAINTIN 6 TR Lok
1.1 @u3nnieIa 114% .035
1.2 Yymaunmdunazlsaunsndeuanlsauiiu .088 105
1.3 ANTEN1NdAY .085 115
1.4 MISAIVANLUIMIY .080 141
1.5 amufiFeausauaranunsyUsnssidsn 067 218
1.6 LWAFLWUS 049 362
2. AN LUNINT I - 156** 004
3. AUTUKTIVDALTALUINIIU 146** .007

NUBWR * p<.05; ** p<.01

A15aAUsI8NA

1. aun@investfiheummusiiad 2 91nua
M3ANNUT AMANTIRTUN M ITRINGLAIBE198E
Tusgaud uarANTULIRIlIALLIMIUINANTENY
sogtheumuluseium e8uieldi sy
fnaunmTinisuanadamsmsedinogiulsaumny
shensieuiiiazagiulsa (leam to live with it) uag
fannsadanisguanuieniioniuausedutimaly
W@am (American Diabetes Association, 2014) %ﬂ@ﬁw
W uATaunFinRazannsaUuslunisnsgsh
Aanssueghavinzay wazdnalnnisusudmisguain
INTAUIN (positive psychological health) (Chew,
Shariff-Ghazali & Fednandez, 2014) 19310028
sAnaulelinmuen (self esteem) dadudianalaly
n1358usN1sIANITAULY warlasuussatuayuan
AsBUATILALEIAL (Chew, Mohd-Sidik & Shariff-Ghazali,
2015; Kumar, Agarwal, Singh, Pandey, Ranjan & Kumar,
2016)

ASANYIUABARRBINUNNSANW VDT ASUTANE
Inuduiiiey (Klaonsanteau, 2011) wudngtieiuininu

anllvajiinunmainAeutned Wesngthewmiulal

Aanfnaifeaiulse wagdanuduiusiafuaundnly
ATAUATY AGNEABIAUNIIANYIVET Lagh vInLalsall
war$es¥d U3 (Chatreewarote & Navicharern,
2015) Wud1 AMANTIRLAETINE VI8N
JuaeUszamanegluszduiuin Snanunindia
VoI UIBUIMIUTANNFURUTN 1 UINAUNITTANTT
aueafgAulsAUII LA Tus AT UAy U Ay
fifogadveddynsadaiisedu .05 (r=.72 uay
r=.53 Auddu) odsls Anumamsinuniuaneis
MNN15ANYIY e S50AANA wasdisnud
AUl (Theera-apisakkul & Lueboonthavatchai, 2009)
wugrsumuiinumInsedulunans Bl
awngosnaniitymilunisusui Iandna Ty
w3 wazdfmeanuduiusluaseunh Jsaenndas
AUN15ANYIVOY Rogon, Kasprzak and Szczesniak
(2017) WudndUasuImuIEdaeS BRIy
N15IANTITOIMNT ATULNNNITRUY hAzANUAIANT

WNeafivawInn I RuAIMTInREAs

LBNAITUINANTENUA BAUAINTINVD
NAUFIBYWTIHAUTI 6 TR WU HANTENUABAMNTN

aa aa i P aad i
BIRNNN 6 UA EJQSLU%WUGH Iﬂﬂum%ﬂi%%uma@m‘ﬂ’]‘w
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FAnuniian Ao Tymaunwduuazlsaunsndouan
Tsmurmanu esuielddn Tsmurmnudulsadess
finelifiAnnnizunindouneeTuiznaleseuLves
3NNGLATAINAABAMAINTIN ANIBUNINGBUIIN
Tsaumuiinuves W lseviaendenila lsevaen
denawes ladeu (nephropathy) 9eUszainaiden
(retinopathy) a1uan Uaneuszamiden (neuropathy)
LaziinuNalsedwese Toavdiulans ﬁmﬂixﬁ'\‘igﬂéfﬂ
Wi/21 (Kumar et al., 2016) kagn15AnYIvas Uagh
103421591 War3ased wIasy (Chatreewarote &
Navicharern, 2015) wu31 Jadedifenuduiusiu
AN NTIRTRsUaen IR UIMIUT LD SEA AT
$1uau 140 au flamzunsndeutedmwedsaum
fAuduiusiuAuAnTInvee Ul U 9819
Tfoddnmeadfisedu .05 (1=.52) drunanseny
Ao MTInsesan fe fRnnuilGeiusuaza
n3EURnsUT osunele AUrelumuinfineIns
doundeniosoud (fatisue) Fuduonisinuldves
amsiAaldianasemenas/miednla (physical
and psychology fatigue) iesnnanuaden wazly
anusanuaulsAumNUle (uncontrolled diabetes)
Snnseenidimevisevhauminiuly il
wvuAnaanilesdn (Kalra & Sahay, 2018) w1
Fhovuiiennissoumds laireeiiFeiuse ads
AamuseUsyifiusyiuinmaludon souannieatu
Usinamesenummuiilésu Usinaemnsfisudsenn
a3 uazeeseaieaiiintuadlilaunsous
Ugyneng ¢ (Kalra & Sahay, 2018) 21nN15ANEIYDS
Jodar-Gimeno et al. (2015) wuin e1n15seumdsiinu
Uow e amzihmaludensi (hyposlycemia) ¥lsi
gnnsitensn windln ledu dounde iy Uindsue
duau Tus9 D19IN1TTURIILIINUAARLALLHETIN WA
fAnTurasiosanieuazinla AU UIMIUTING
nsiinazinaludensi o g Ueiumau
lanusavihanulseneva@nlanuund agdesele
wazidealdsefideadnsunsnuiiniy asdiia
Pudsfimansemuilifthevmudiaunmdinanas

YUrNN15ANYIveY g1350) afouatA wazAme

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

UM 14 2007 1 Uszdufion unsIAL-luweu 2563

@

(Sroisong et al, 2017) wuingUaeiumuiisiszdu
ihamaludengs fornissewnde lufiuseihau 3e
FoaduUsEUD IS TAVNULAL MR B RLYAY WAy
lipenidenie iWelduruiailiihenduiinun
seiuthmaludenlylld uenainionisdoumnds ena
LANYINBINTERUAINIATA (psychology of fatigue)
Fadunnzeien auliannsadanisauesioady
Tsawwmuld SeildiAnsestymedisseiiies
(vicious cycle) ausnnisuazdala Bondn ngu
9N PUNAY/BoUA1YDLTAUIMIY (diabetes
fatisue syndrome) (Kalra & Sahay, 2018)

2. ANUENTUSTENINAMAMAINLAETEAY
ihnaarauludenvosftaswniusied 2 a1n
KanIsANEINUI A NEIRLagsedutmaaya
ludonvasnguiiagia danuduiusniau nand
fio naumsgnlinunmdinluseiud desnimie
Wity asdissduimaazanludonsih (HbALc des
nividewindu 7 %) Tumsmseudiunguiaogadil
AunnFInsedui axdiseduinaasalufengs
(HbAlc> 7 %) a3ueldin seduthnaazanluien
Huriadevesszduinialuidion (average glycemic
exposure) flyanauilaae sl 3-4 ifeuiiniusn
Wanuiefidvuadimiunisaivaulsaiuiniiu
(setting glycemic goals) A® HbAlc Wo8nNI1130
WinAU 7 % w10 HbATC anasieras 1 Anudedse
N13AAN1ITLNINGoUTD AR AEEATUIAENILAN
asdoras 37 uarAnuidssiensdeTinanlsaumy
anasioray 21 (Stration et al,, 2000) wagvinlvigunn
InveafUreiumuATY (Lau, Quresshi, & Scott,
2004) msmuausziuinaarauludenld awan
NsAnNIEUNINTaUYRlIALUIMIY. wavd el
AR UnsU LAY aenndaafuntsfin
484 Shim et al. (2012) A nAIndAuduiugide

'
=

avduszAvtaazauluden (r=-.02, p=.001 ) @
asUldhsedviinaavauluben nadenmunindin

v
g a vy

P9IRAIUI19N8LaE IR

druAUTULsIvRdlsALUII TR NENTLS
nauIndusgivdinaazanlubon asuielan




nquseguiiseduihmaazaludongavioniugu
seeuimaludonlalld (HbALc 1nnnt 7 %) asvilsk
fAnuguLsveslsauImig Zonisluguauienisg
319N wazdala NAINITANNIIZUNINTBUIN
1SALLUIMIU @AARDINUNIIANYIVOY Sroisong et al.
(2017) wui Q’ﬂwme’luﬁmmmzﬁuﬁwmah
onluls aziinueien 9ann1sinnzuIngdou
Y4l3ALUINITU

YLAUDUY

1. f1un1939s msinmsinuifeieatulede
Faassmsu 1 Aflnadon1sdanissesuimaayayly
Healviteendn 7 % laun Jaded1udnla mnuguuss
YOILIALUIMINL ANLAINITOINNTAULBY NFETUAYY
nadann WethuanisAnululdlunsdnlusunsud

e

duasuanuannsanuauszduiimaazaluion
WaEAMNMTINLUIBUINIU

2. fmAnms enaFildnmsin awnsa
ltliusgneumsBeunisasudmsuindnwineuna
werauaziisateadlafisnunmiinveadiae
winnuiiauduius fuszduiinaazauludon
ANNTULIIYRlIA ANIANANA uagdiguain

3. AUUIMIT HUSIINNNITNEIUIALAE/
wiofuinisaisisuay awsatideyaildann
nsfnwlulinausuianussduinearadluden
vosfnsiumunguiiegdeides iiesnsedu
haaazauludeniige 1udasieufuualiy
nsiAanzsndeuanlsaumuiuty Snis
faurguuuunIsguadUisiumtung uideegly

Y
a a a =

Tugaeny liminzauuaziiusednsnngad

>

T

Reference

Aekplakorn, W. (2016). Thai National Health Examination Survey V--NHES V study group.

Nonthaburi: Health System Research Institute. (in Thai)

American Diabetes Association. (2014). Standards of medical care in diabetes-2014. Diabetes Care,

37(Supplement 1), S14-S77.

Berard, L. D., Blumer, I., Houlden R., Miller, D., & Woo, V. (2013). Clinical practice guideline:

monitoring glycemic control. Canadian Journal of Diabetes, 37(supplement 1), S5-39.

Bureau of Non Communicable Diseases. (2016). Number and rate of illness in non communicable

diseases in 2015. Retrieved from http://www.thaincd.com/2016/mission/ documents.

php?tid=32&¢id=1-020 (in Thai)

Chatreewarote, M., & Navicharern, R. (2015). Factors related to quality of life in patients with

diabetic retinopathy. Journal of Nursing Science Chulalongkorn University, 27(1), 70-82.

(in Thai)

Chew, B. H., Shariff-Ghazali, S., & Fednandez, A. (2014). Psychological aspects of diabetes care:

Effecting behavioral change in patients. World Journal of Diabetes, 5(6), 796-808.

Fr e ropnA: Vol. 14 No. 1 January-April 2020

Science and Technology



Chew, B. H., Mohd-Sidik, S., & Shariff-Ghazali, S. (2015). Negative effects of diabetes-related
distress on health-related quality of life: An evaluation among the adult patients

with type 2 diabetes mellitus in three primary healthcare clinic in Malaysia. Health and
Quality of life Outcomes, 13(187), 1-16.

Diabetes Clinic, Out-Patient Department. Phrae Hospital (2016). Number of patients with diabetes.
Phrae: Out patient Department, Phrae Hospital. (in Thai)

International Diabetes Federation. (2017). IDF diabetes atlas (8th ed). Retrieved from
http://diabetesatlas.org/resources/2017-atlas.html

Israel, G.D. (2003). Determining sample size. Retrieved from https://www.tarleton.edu/

academicassessment/documents/Samplesize.pdf

Jodar-Gimeno, E., Alvarez-Guisasola, F., Avila-Lachica, L., Palomares-Ortega, R., Roldan-Suarez,C.,,
& Lizan-Tudela, L. (2015). Quality of life and fear for hypoglycemia in patients with
type 2 diabetes mellitus. Revista Clinica Espanola, 215(2), 91-97.

Kalra, S., & Sahay, R. (2018). Diabetes fatigue syndrome. Diabetes Therapy, 9(4), 1421-1429.

Klaonsanteau, S. (2011). Quality of life of diabetic mellitus persons: A case study at
Muangyang Hospital, Nakhonratchasima .The Journal of Boromarajonani College of Nursing,

Nakhonratchasima, 17(1), 31-44.

Kumar, P., Agarwal, N., Singh, C. M., Pandey, S., Ranjan, A., & Kumar, D. (2016). Diabetes and
quality of life-a pilot study. International Journal of Medical Science and Public Health,

5(6), 1143-1147.

Lau, C. Y., Qureshi, A. K., & Scott, S. G. (2004). Association between glycemic control and quality
of life in diabetes mellitus. Journal of Postgrad Medlical, 50(3), 189-194.

Lewko, J., & Misiak, B. (2015). Relationships between quality of life, anxiety, depression and
diabetes. Annals of Depression and Anxiety, 2(1), 1040-1041.

Nitiyannant, W. (2016). Increasing a number of patients with diabetic mellitus are more than
5 million persons who has a common complications as “chronic kidney disease.”

Retrieved from https://www.hfocus.org/content/2016/11/12992 (in Thai)

Pawaranggoon., W. (2017). Prevention of diabetic retinopathy in type 2 diabetic patients,
Nunah Hospital, Bangkok. Chiangrai Medical Journal, 9(2), 73-82. (in Thai)

Rattarasarn, C. (2017). Current situation and cooperation to reform diabetes care in Thailand.

Retrieved from https://www.novonordisk.com/.../Thailand%20Blueprint %20for%20Change 2017
(in Thai)

, , NIANTIVINTUATINE DA W Te
UM 14 2007 1 Uszdufion unsIAL-luweu 2563 < < B
i g atuinermansuazinalulad




Rogon, I., Kasprzak, Z., & Szczesniak, T. (2017). Perceived quality of life and acceptance of illness in

people with type 2 diabetes mellitus. Menopause Rev, 16(3), 79-85.

Shim, Y. T, Lee, J., Toh, M. P,, Tang, W.E., & Ko, Y. (2012). Health-related quality of life and
glycaemic control in patients with type 2 diabetes mellitus in Singapore. Diabetic Medicine,

29(8), 241-248.

Sonthon, P., Promthet, S., Changsirikulchai, S., Rangsin, R., Thinkhamrop, B., Rattanamonakolgul, S.,
& Hurst, C. P. (2017). The impact of the quality of care and other factors on progression of
chronic kidney disease in Thai patients with type 2 diabetes mellitus: A nationwide cohort

study. PLoS ONE, 12(7), 1-15.

Songraksa, K., & Lerkiatbundit, S. (2009). Development of a disease specific quality of life
instrument: Thai version of the Diabetic-39. Songklanagarind Medical Journal, 27(1), 35-49.
(in Thai)

Sroisong, S., Rueankon, A., Apichantramethakul, K., Nunta, N., & Sukkaseam, J. (2017). Perceived
self-care behavior among patients with type 2 diabetes mellitus with poor glycemic

control. Journal of Phrapokklao College, 28(2), 93-103. (in Thai)

Stration, I. M., Adler, A.l, Andrew, H., Neil, W., Mathres, D. R., Manley, S. E., & Cull, C.A. (2000).
Association of glycemia with macrovascular and microvascular complications of
type 2 diabetes (UKPDS 35): Prospective observational study. BMJ, 321(12),405-412.

Tafazoli, M., Parman, A., & Azmoude, E. (2017). Sexual function and quality of life in diabetic
women referring to he