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Abstract

This research presented the design and invention of scaphium nut pulp extracting machine. According to 

the research result and evaluation, all experts agreed that the quality of scaphium nut pulp extracting  machine  

was at a very high level. The result of  the extraction experiment showed that the scaphium  nut pulp had the 

consistent size (not less than 0.5 square millimeters and not exceeded 3 square millimeters). There was 90% of the 

pulp peel obtained from the whole scaphium nut and 10% of hand and fiber derived from the whole amount of 

peeling and fiber. Another significance of  this study is the effective replacement of labor with more efficiency of 

the pulp extraction. It takes human labor to separate the dried scaphium nut pulp 4-5 working hours per 1 

kilogram while it takes only 30-50 minutes with the machine.

Keywords : Scaphium Nut,  Scaphium  Nut  Pulp Extracting  Machine 

1



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

1.

1.1

  30  

 (

)

1  4-5 

1.2

1.3

      -  

 1   50 

  (

 )

      -

      -  

  3  

  10 % 

2.

2.1

            1)

            2)

            3)

            4)

            5)

            6)

2.2

10   20   7 

  6 

 7 

2.3

            1)

            2)

2



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

3.

3.1

  30  

  1  

  50  

9.5

  3.3   1 

  1

-   1    1

  1  

  1-6 

 1 :  2 : 

 3 :  4 : 

 5 :  6 : 

3.2

  0.5  

  30    5  

  30  

  30    3  

  90 %  

 10 %  

 7 : 

  1 :

          1 

-

 30 

10  30 
90 % 20 % 

-

 30 

10  45 
90 % 25 % 

-

 30 

10  60 
95 % 30 % 

3



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

  1 :

             1  ( )

  30 

  3 

  10  30 
90 % 10 % 

  30 

  3 

  10  45 
90 % 20 % 

  30 

  3 

  10  60 
95 % 30 % 

  10 

 30 

90 % 20 % 

  10 

 45 

90 % 20 % 

  10 

 60 

95 % 25 % 

  2 :

 (   30 

  3   10 

 30 )
 1 2 3 4 5 

90 % 90 % 90 % 90 % 90 % 90 % 

10 % 10 % 10 % 10 % 10 % 10 % 

3.3

 20 -

(Mean)   (Standard  

Deviation)  

  5   4.24-4.50

  1.0 

  3 

 3 : 

X S.D.

 4.28 .56 

4.50 .61 

4.24 .56 

4.28 .57 

 4.37 .57 

 4.33 .57 

(

/ -

/

/ )

(

/ /

4



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

)

(

1 /50 

  10 /

  0.5   3 

 10% 

)

(

)

(

)

  ( X )  4.33 

(S.D.)    0.57  

4.

 1 

  30   3 

  10 

  30 

 20 

  ( )

 4.33  4.21-5.00  

 (S.D.)   0.57 

1.0

 “ ”

 ( )

“ ”   5 

  “ ”   “

”  “

” “ ”

“ ”

5



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

5.

5.1

      -  

Timer

      -  

      -

      -

      -  

/

      -  /

5.2

      -  

      -  

      -  

      - 

6.

[1] . .

 : , 2529. 

[2] , .

.  : , 2525. 

[3] . .

 : 

, 2522. 

[4] .

.  7.  : 

 (  – ), 2544. 

[5] , .

.  3.  : 

 (  – ), 2544. 

[6] , .

.  : , 2545. 

[7] , .

 “ ”.  1,

 : , 2547. 

[8] .

.  1.  : 

, 2533. 

[9] . .  [ ].

 : 

       http://www.chanthaburi.doae.go.th/new2/ 

       mulvanut.htm 

[10] .  ( ).

         [ ].  : 

         http://www.phoomtai.com/Story004.htm

6



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

A fuzzy control of electro-hydraulic positioning 

Pornjit Pratumsuwan1, Siripun Thongchai2, and Surapun Tonsriwong3

1Teacher Training in Mechanical Engineering Dept., 2,3Teacher Training in Electrical Engineering Dept. 

Faculty of Technical Education, King Mongkut’s University of Technology North Bangkok 

pornjitp@kmutnb.ac.th

 (e)

( e)

 :

7



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

Abstract

Since classical PID controllers are sensitive to variations in the electro- hydraulic position servo system 

(EHPSS) parameter, especially, when the load changes. Fuzzy controllers do not need precise information about 

the system variables in order to be effective. A fuzzy controller for the EHPSS is proposed in this paper. The 

EHPSS in this study consists of cylinder, servo valve (linear motor type), power unit, load, linear potentiometer, 

amplifier card, and DAQ card. The fuzzy controller is designed based on the expert knowledge. The fuzzy inputs 

are an error (e) and a change of position error ( e). The fuzzy output is the quired voltage that sent to the 

amplifier of EHPSS. The classical PID controller is implemented for comparing with fuzzy controller. The results 

show that a fuzzy controller   has superior performance compared to a PID controller for both with load and no 

load situations.

Key words : PID controller, fuzzy controller, electro-hydraulic position servo system 
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1.  Introduction 

The application of hydraulic actuation to heavy 

duty equipment reflects the ability of the hydraulic 

circuit to transmit larger forces and to be easily 

controlled. It has many distinct advantages such as the 

fast response speed, very high system stiffness, and a 

higher force to weight ratio [1],[2]. The electro-

hydraulic servo system, among others, is perhaps the 

most important system for position servo applications 

because it takes the advantages of both the large 

output power of traditional hydraulic systems and the 

rapid response of electric systems. Typical 

applications of electro- hydraulic position servo 

systems (EHPSS) include injection molding machines, 

different kinds of machine tools and construction 

machinery, etc. However, there are also many 

challenges in the design of electro-hydraulic control 

system [1],[2],[3],[4]. For example, they are the highly 

nonlinear phenomena such as fluid compressibility, 

the flow/pressure relationship and deadband due to the 

internal leakage and hysteresis, and the many 

uncertainties of hydraulic systems due to linearization. 

Therefore, it seems to be quite difficult to perform a 

high precision servo control by using linear control 

method.

Classical PID controller is the most popular control 

tool in many industrial applications because they can 

improve both the transient response and steady state 

error of the system at the same time. Moreover, it has 

simple architecture and conceivable physical intuition 

of its parameter [5],[6]. Traditionally, the parameters 

of a classical PID controller, i.e. KP, KI, and KD, are 

usually fixed during operation. Consequently, such a 

controller is inefficient for control a system while the 

system is disturbed by unknown facts, or the 

surrounding environment of the system is changed.

Fuzzy control is robust to the system with variation 

of system dynamics and the system of model free or 

the system which precise information is not required. 

It has been successfully used in the complex ill-

defined process with better performance than that of a 

PID controller. Another important advance of fuzzy 

controller is a short rise time and a small overshoot 

[2],[3],[7].

In this paper, a fuzzy controller is proposed for 

controlling an EHPSS. The remainder of this paper is 

organized as follows : section 2 presents the dynamic 

model of the EHPSS, section 3 present the control 

system, section 4 presents the description of 

experiment equipment, section 5 discusses the 

experimental results, and section 6 summarizes the 

contributions of the works. 

2. Dynamic model of electro-hydraulic position 

servo systems

The block diagram of the hydraulic position servo 

system [8] is shown in Fig.1. The valve displacement 

and the flow rate are governed by the orifice law that 

is

Where Kj is a constant depended on the specific 

hydraulic component. Ps and PL are the supply pressure 

and the load pressure. Hence, the valve flow gain Ks

will be depended on the working conditions. The

(1)KXP)Xsgn(PKXQ svLvsjvL
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volume and continuity expressions can be combined to 

yield

which is the usual form of the continuity equation. D 

is volumetric displacement. Ctp is the total leakage 

coefficient.  is the bulk modulus of the oil and Vt is 

the total volume of the oil.  is the velocity of the 

hydraulic cylinder. The resulting torque equation is 

where J is the total inertia coefficient of the hydraulic 

cylinder and B is the viscous damping constant. The 

spring load TL will vary depended on the Hook’s law, 

that is, TL=KH  where KH is the Hook’s constant. The 

hydraulic cylinder position  is obtained by 

where the constant 57.3 cm/rad is the transforming 

gain from radius to centimeters. The variables of 

position , velocity  and load pressure PL, are all 

measurable.

Therefore, the electro hydraulic position servo 

system call be described as 

where y =  means the hydraulic position and

a11 = a13 = a23 = a31= f1 = f3 = 0,a12 = 57.3, 

and

Using the forward difference transformation, that is 

where T is the sampling time period, one has the 

discretized system equations as

Figure 1. The block diagrams of the EHPSS. 

3. Control Systems

There are various types of control system logic 

used in classical control, modern control and 

intelligent control systems, each having been studied 

and implemented in many industrial applications. 

Every control system method has its advantages and 

disadvantages. Therefore, the trend is to implement 

hybrid systems consisting of more than one type of 

control technique. This section describes the logic of 

classic PID control and fuzzy control. 
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3.1 PID Control 

The PID control method has been widely used in 

industry during last several decades because of its 

simplicity. The implementation of PID control logic, 

as shown in Eq. (6), requires finding suitable values 

for the gain parameters KP, KI, and KD. To tune these 

parameters, the model is linearized around different 

equilibrium points, 

where e(k) is the error  signal. However, the PID 

method is not suitable for controlling a system with a 

large amount of lag, parameter variations, and 

uncertainty in the model. Thus, PID control logic 

cannot accurately control position in a hydraulic 

system.

3.2 Fuzzy Control 

Fuzzy control has found many applications in a 

variety of fields since Prof. Zadeh introduced fuzzy set 

theory in 1965. Among the most successful 

applications of this theory has been the area of fuzzy 

logic control (FLC)  initiated by the work of Mamdani 

and Assilian [7]. 

FLC has the advantage that it does not require an 

accurate mathematical model of the process. It uses a 

set of artificial rules in a decision-making table and 

calculates an output based on the table. Fig. 2 shows a 

fuzzy control of the  EHPSS. Input variables go 

through the fuzzification interface and are converted 

to linguistic variables. Then, a database and rule base 

holding the decision-making logic are used to infer the 

fuzzy output. Finally, a defuzzification method 

converts the fuzzy output into a signal to be sent out. 

Figure 2. A fuzzy control of the EHPSS. 

When used in a control system, FLC is robust since 

it provides a fast rise time and a small amount of 

overshoot [2],[3]. The control parameters and set of 

terms that describe each linguistic variable must be 

determined when designing a FLC. Obviously, the 

position in the electro-hydraulic is the parameter to be 

controlled in the system. A two-dimension structure 

will be used to product fast calculations. The two input 

linguistic variables are the error of the position “e” 

and the error change of the position “ e” The output 

is the voltage signal to control amplifier and servo 

valve. Thus, the FLC has two antecedences and one 

consequence.

First, the two input variables must be defined in 

terms of linguistics. The error in position is expressed 

by a number in the interval from -10 to 10. There are  

five linguistic terms of the error in position : negative 

big (NB), negative (N), zero (Z), positive (P), and 

positive big (PB). Similarly, the fuzzy set of the error 

change of the position is presented as {NB, N, Z, P, 

PB} over the interval from -10 to 10. Finally, the 

(6))1k(e)k(eK)i(eK)k(eK)k(u D
k

0i
IP

Fuzzy
Controller 

EHPSS

Set point 

e

e

-+
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fuzzy set of the output signal is presented as {NB, N, 

Z, P, PB} over the interval from -10 to 10. 

The knowledge base for a fuzzy controller consists 

of a rule base and membership functions. It is 

reasonable to present these linguistic terms by 

triangular-shape membership functions, as shown in 

Fig 3. An expert’s experience and knowledge method 

is used to build a rule base [6]. The rule base consists 

of  a set of linguistic IF-THEN rules containing two 

antecedences and one consequence, as expressed in 

the following form : 

where 1  i  5, 1  j  5, and 1   k  5. The total 

number of IF-THEN rules is 25 and is represented in 

matrix form, called a fuzzy rule matrix, as shown in 

Table 1. 

The decision-making output can be obtained using 

a max-min fuzzy inference where the crisp output is 

calculated by the center of area (COA) method. 

A set of fuzzy rules is shown in the Table1. The 

fuzzy rules in the center of the table are related to the 

steady state behavior of the process. When both the 

position error (e) and the change of position error 

( e) are negative, the position is high the set point 

and is moving further away. In response the control 

action should be negative such that it will reduce the 

position error. While the “ e” is positive and the “e” 

is negative , the piston is moving toward, then the 

control action should be low enough to slow down the 

approach to the set point. Other fuzzy rules are 

obtained in Table 1 consider from Fig. 2. 

Figure 3. Fuzzy sets of a usual fuzzy PD controller. 

Table 1 : Fuzzy rules of a fuzzy controller 

         e

e
NB N Z P PB 

NB NB NB N N Z 

N NB N N Z P 

Z N N Z P P 

P N Z P P PB 

PB Z P P PB PB 

Since the dynamics of cylinder is not symmetric, 

due to the difference in the effective area of the rod 

side and the head side of the piston. The designed 

fuzzy set of the fuzzy controller accounts for this 

asymmetry as well. 

4. Description of Experiment Equipment 

The specifications of an EHPSS are depicted in 

Fig. 4 and Table 2 respectively. Fig. 4 shows a 

diagram of the tested system. The position control of 

an EHPSS procedure is described as follows : upon 

the intended initial and ending position of the piston 

(stroke) are given, the computer receives the feedback 

signal through DAQ card (A/D) from linear 

potentiometer, realizes various control algorithm and 

,CuTHENBeandAeIF:R kjik,j,i

N PB PZNB

NB PB Z PN

0 2 4 6 8 10 -2-4-6-8-10

0 2 -2 4 -4-10

-10 10 

10

-4 -2 0 2 4 
0

1

0

1

0

e

e

Output

1
NB Z PB PN

12



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

transmits a control signal through DAQ card (D/A) 

and amplifier card to servo valve. The piston 

displacement of cylinder is proportional to the input 

signal.

Figure 4. PC-Based position control of the EHPSS. 

Table 2 : Specifications of the EHPSS 

Elements Descriptions 

Cylinder piston diameter 16 mm, piston rod diameter 

10 mm, stroke 200 mm 

Servo valve (linear motor 

type)

directly actuated spool valve, grade of 

filtration 10 m, nominal flow rate 1.5l/min   

(at pN = 5 bar/control edge), leakage oil 

flow < 0.01 l/min (at 60 bar), nominal 

current 680 mA, resolution < 1 mA, setting 

time of signal jump 0…100% = 60 ms, 

repetition accuracy < 1% 

Pump (supply pressure) 60 bar 

Load 5 kg. 

Linear potentiometer output voltage 0…10V, measuring stroke 

200 mm, linearity tolerance 0.5% 

Amplifier card set point values  10 VDC, solenoid 

outputs (PWM signal) 24 V, dither 

frequency 200 Hz, max current  800 mA, 

DAQ Card NI 6221 PCI analog input resolutions 16 bits (input range 

10V), output resolutions 16 bits (output 

range 10V), 833 kS/s (6 s full-scale 

settling) 

Operating systems & 

Program

Windows XP, and LabVIEW 8.2  

5. The Experimental Results 

The control algorithms described in section 3, were 

applied to the EHPSS shown in Fig. 4 using LabVIEW 

by Nation Instruments as the development platform.

Figure 5. Experiment set-up. 

In our experiments we compare the performance of 

a PID controller to the proposed of a fuzzy controller. 

A testing of response of the system was performed 

using a unit step input. The values of PID gains were 

experimentally determined (we used Ziegler-Nichols 

method and trial-error method). The position response 

of the EHPSS was operated for a required reference 

position under loaded (5kg.) and unloaded operating 

conditions are shown in Figs. 6 to 9. The results show 

that a fuzzy controller has superior performance 

compared to a PID controller. 

Figure 6. Output responses of a PID controller (no 
load).
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Figure 7. Output responses of a fuzzy controller
(no load). 

Figure 8. Output responses of a PID controller

   (with load). 

Figure 9. Output responses of a fuzzy controller

  (with load). 

6. Conclusions 

The design and implementation of a PC-based 

position control of the EHPSS using both fuzzy logic 

and PID have been presented in this papers, The 

experimental study reveals that using fuzzy control 

obtained shorter settling time. The results can be 

achieved by tuning the fuzzy rules, membership 

functions, and universe of discourse of the output 

variable. The comparisons of experimental results of 

the both PID and fuzzy controllers show that the fuzzy 

controller is able to perform better than the PID 

controller. The results indicated that even without 

knowing the detail of the control plants, we were able 

to construct a well performed fuzzy position controller 

based on the expert knowledge. 

7.  References 

[1]   Tienan Zhao and Tapio Virvalo. “Fuzzy Control of a 
Hydraulic Position Servo with unknown  load” 
IEEE,1993.

[2]   Chang-chun Li, Xiao-dong Liu, Xin Zhou, Xuan Bao, 
Jing Huang.“Fuzzy Control of Electro-hydraulic Servo 
Systems Based on Automatic Code Generation” 
Proceedings of the Sixth International Conference on 
Intelligent Systems Design and Applications (ISDA'06). 
IEEE, 2006. 

[3]   Roya Rahbari  and Clarence W. de Silva. “Fuzzy Logic 
Control of a Hydraulic System” IEEE, 2000. 

[4]   Bora Eryilmaz, and Bruce H. Wilsonb. “Unified 
Modeling and Analysis of a Proportional Valve” Journal
of the Franklin Institute 343. pp 48–68, 2006. 

[5]   Paul I-Hai Lin, Santai Hwang and John Chou.
“Comparison on Fuzzy Logic and PID Controls for a DC 
motor Position Controller” IEEE, 1994. 

[6]   National Instruments. “PID Control Toolset User 
Manual” November, 2001. 

[7]    E. H. Mamdani, “Application of Fuzzy Algorithm for 
control of Simple Dynamic Plant” Proc. IEEE, vo1.121
no.12, pp.1585-1588.1974. 

[8]   Chin-Wen Chuang and Liang-Cheng Shiu. “CPLD based 
DIVSC of hydraulic position control systems” Computers
and Electrical Engineering” vol.30, pp. 527-541, 2004. 

[9]    P. Thepsatom , A. Numsomran, V. Tipsuwanpom  and T. 
Teanthong. “DC Motor Speed Control using Fuzzy Logic 
based on LabVIEW” SICE-ICASE International Joint 
Conference. Bexco, Busan, Korea. 2006. 

Po
si

tio
n 

(m
m

.) 

Time (sec.) 0 5

0

40

80

120 

160 

200 

10 15 

Time (sec.) 0 5

Po
si

tio
n 

(m
m

.) 

0

40

80

120 

160 

200 

10 15 

Time (sec.) 15

Po
si

tio
n 

(m
m

.) 

0 5 10 0

40

80

120 

160 

200 

14



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

The Study of Correlation among Knowledge, Skills, and Attitudes for Students  of

Vocational  Education Program in Auto-Mechanics of Technical Colleges

at  the Eastern Region 

1 2 3

E – mail : banchob.ora@kmutt.ac.th 
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 3 ( One-Way ANOVA) 

   Scheffe      1) 
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 3    ( = 2.77, SD = 0.13)    2) 

 3 ( One-Way ANOVA)  1  2 ,  

 1  3  2  3 
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15



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 45 

 4.16    624   57.77  19 

1.75  392  36.32 

:

Abstract

The purpose this research were to study of correlation among knowledge, skills and attitudes of  Vocational 

Education Program in Auto-Mechanics  of Technical colleges at the Eastern Region. The populations of this 

research were the students in the third year amount 10 technical colleges and 1,080 students  for collecting data 

by separated three groups .The first group of Vocational Technical Colleges are  Sakaeo Technical College,  

Prachinburi Technical College, and Nakhonnayok Technical College. The second group are Chachoengsao 

Technical College,  Chulabhon Technical College, Chonburi Technical College, and  Thai – Austria Technical 

College.The third group are Chantaburi Technical College, Rayong Technical College,  and  Trad Technical 

College. The research tool is questionnaires. The statistics using for general data analysis were percentage, mean 

and standard deviation. ,The one- way ANOVA were used analyzing for  different group. The comparison of 

difference with matching data used the Scheffe analysis, The result as follows. 1)The correlation among 

knowledge, skills and attitudes of students in three college groups in term of knowledge  is in the fairly agree level   

( = 2.88, SD = 0.25),  Skills is in the fairly agree level   ( =2.87, SD = 0.18),  and  attitudes is in the fairly 

agree level ( = 2.77, SD = 0.13).   2)  The  comparison  of knowledge, skills ,and attitudes level of three college 

groups  by one – way ANOVA, we found that between group 1 and group 2 , between group 1 and group3, between 

group 2 and group 3  have difference in attitudes   at significance level  0.05 but  knowledge and skills have not 

difference. 3) The correlation  ratio  among knowledge, skills, and attitudes for students of  Vocational Education 

Program in Auto-Mechanics  of Technical Colleges at the Eastern Region have correlation ratio among 

knowledge, skills, and attitudes in the good agree level  amount 45 populations ( 4.16  %), in the fairly good level 

amount 624 populations ( 57.77 %) and in the fair level amount 19 populations ( 1.75%), and 392 populations 

(36.62 %) have knowledge, skills and attitudes not correlation. 

Keywords:  Knowledge, Skills, Attitudes, Vocational Education Program in Auto-Mechanics 
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Design  and Construct  the Horizontal  Desiccant  Apparatus

1 2

1

2

E-mail :1 akkarat8@hotmail.com , 2nop_preamjai@hotmail.com
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Abstract

The objective of this research was to design and construct the horizontal desiccant apparatus and to 

evaluate dehumidity efficiency by natural materials and chemical materials including silica gel, coconut fiber, and 

rice husk with equal weight of each material 100 gram. Time for collecting experiment data was 120 minutes and 

two fan speeds were 500 rpm and 1000 rpm. The method was classified into two steps including normal 

temperature experiment and moisture increasing experiment in order to evaluate relative humidity, humidity ratio, 

and dehumidity efficiency.

From the results, it was appeared that at fan speed 1000 rpm relative humidity could be reduced 

maximum. When comparing relative humidity from three types of materials, silica gel and coconut fiber were the 

best for reducing relative humidity. For silica gel, the average value was 69% while coconut fiber was 70% when 

the average relative humidity of the test room was 76.5%. At fan speed 1000 rpm humidity ratio could be reduced 

maximum. When comparing humidity  ratio from three types of materials, silica gel and coconut fiber were the 

best for reducing humidity ratio. For silica gel, the average value was 0.0145 kg/kg while coconut fiber was 

0.0145 kg/kg when the humidity ratio of the test room was 0.0165 kg/kg. From both normal temperature and 

moisture increasing experiment, it was found that the coconut fiber had the highest dehumidity efficiency. 

Keywords: Apparatus, Desiccant
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The Promotion Model for Research in Educational Institute 
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Abstract

The purpose of this study was to investigate feasibility of research promotion in educational institutes. The 

model was developed with the help of research promotion committee who planned, directed, and solved problems 

occurred. The model included 6 activities; namely, public relations and provision of database; researcher 

incubation and development of researcher assistants; operation of research promotion; continuous development of 

researchers and researcher assistants; research quality examination and support of research dissemination. The 

details of the model were presented in the meeting of related people consisting of 7 institute administrators and 32 

teachers all of whom were to consider the feasibility of using the constructed model. 

 The analysis showed that the institute administrators and the teachers accepted the model at a highest level  

(  = 4.71 and 4.59) It was suggested that researchers should be grouped according to fields of study for 

incubation and heads of division should be appointed as research promotion committee members. It could be said 

that the developed model was possible to be used in institutes under care of Vocational Education Commission. 

Keywords: research promotion, researcher incubation 
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A Consulting and Recommendation System 

for Professional Experienced Training

1 2
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Abstract

The purpose of this research was to study the feasibility of A Consulting and Recommendation System for 

Professional Experienced Training. The developed model was presented to the conference consisting 66 students 

from the program of Bachelor of Science in Technical Education, Rajamangala University of Technology 

Thanyaburi, 5 supervisors, and 8 mentors from technical college under the Vocational Education Commission.  

After presentation, all of conference participants assessed the developed model. From evaluation results, it was 

x

x
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found that students strongly agreed with all items in the developed model (     = 3.93, SD = 0.76). The supervisors 

and mentors strongly agreed with all items in the developed model (      = 4.35, SD = 0.53). It was concluded that 

students, supervisors and mentors agreed that the model was beneficial to professional experience training. It was 

feasible to continue developing in order to achieve the objectives. 

Keywords: Consulting / Recommendation , Professional Experienced Training 
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Improvement and Development of the Cleaning machine  

for Ceramic Product’s Base 

1 2
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Abstract

 The research is an experimental research. The objective is to improvement and development of the Cleaning 

machine for Ceramic Product’s Base and also evaluate the efficiency and the quality of the machine in accelerating 

the speed of machine in cleaning the product’s base. This application will save much more time in cleaning process 

than do it manually before putting them into kiln.  In addition, this machine would also provide more effective and 

productive. For comparing between this cleaning machine and labor cleaning by testing with 3 groups of ceramic 

product sample which were 5.5 inches “Chicken brand” cup, 10 oz. glass and 8 inches dish. We applied them in 

different time range. Some are 5, 10 and 15 minutes tests respectively, it was found that average time per 1 minutes of 

cleaning by the machine in cleaning the product’s base was could clean 9 pieces of 5.5 inches “Chicken brand” cup, 

10 pieces of 10 ounces glass and 23 pieces 8 inches dish.  whereas 3 pieces of 5.5 inches “Chicken brand” cup, 7 

pieces of 10 ounces glass and 17 pieces 8 inches dish per 1 minutes by labor cleaning. The evaluation of this cleaning 

machine by an expert person and the labor who have an experience in growing cleaning process found that IOC was 

0.89, It is higher than the hypothesis record. (IOC  0.5) When analyze each section. which meant that this cleaning 

machine has a great quality  and the obtain for standard  cleaning ceramic product’s base and can be useful for 

Ceramic Industry. 

Keywords: Cleaning machine, Base, Ceramic Product’s 

1.

 8 

52



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 1:

2.

3.

3.1

 11  (1) 

 (2)  (3) 

 (4)  (5) 

1 (6)  (7) 

 (8)  (9) 

 2 (10) 

(11)  8 

 2 

 1 

 220  3 

3.2

 2 

1.

 5 

 5 

2.

 7 

 5 

3.3

 2 

1.

53



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

  2

 3

2.

4

54



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

3.4

 1,000 oC

5.5  10 

 8 

 5  10 

 15 

 2  

”

”

 (   2544 :154 )

                  IOC = 
N
R

                                       (1) 

   IOC   

R

    N   

 +1 

  0 

  - 1  

1.

2.

100
N
FP                           (2) 

 P  

F

 N  

 98 % - 100 %  

 90 % - 97 %    

 90 %

4.

55



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

4.1

 3 

 5  10 

 8  5  10 

15

  1

 5.5  5 

( )

( ) ( )

5  15   35   20  

10  28  64  36  

15  46  87  41  

 1   3   9   6  

 2  

 10  5 

( )

( ) ( )

5  24  30   14  

10  40  65  25  

15  76  95  15  

 1   7   10  3  

  3

 8  5 

( )

( ) ( )

5  56   87   31  

10  113  148  35  

15  169  227  58  

 1   17   23   6  

4.2

56



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

IOC = 0.89

IOC = 0.86

IOC = 0.90

IOC = 0.90

0.84 0.86 0.88 0.90

           5

  10

1.

2.

3.

4.

 5  IOC 

  15  

0.90   0.90  

0.86

 (IOC

0.5)  IOC =  0.89 

5.

 1  

 5.5   9  10 

 10  8  23 

 1

 5.5   3 

 10  7  8 

 17 

 5  1 

 IOC   0.89 

57



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 100 

10

 94 % 

6.

 2551 

7.

[1] .   “

”

, 2544 

[2] .“ ”

 1.  : , 2531 

[3]  , .  “

 1”  : , 2537 

[4]  , .  “

 2”  : , 2537 

[5] .  “

”  : ,

2543

[6]    “

”  : , 2538 

[7] “

”      

, 2549 

58



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

The construction and Efficient Evaluation

of Brake Horse Power Measurement for Engine 
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Students’ self-esteem at Rajamangala University of Technology Suvarnabhumi. 

7/1  1 1  11000 

ornanong@rmutsb.ac.th

 (SRS : Simple Random Sampling) .

 40  2 

2551  111  5 

 3 

32  5 

: ,

Abstract

The purpose of this research was to study the  students’ self-esteem at Rajamangala University of 

Technology Suvarnabhumi. Forty diploma students in Faculty of Industrial Education were selected by simple 

random sampling from students in academic 2/2008. The research tool were questionnaires consisting of five parts 

: academic, family, social, body image and global. The finding results were 3 levels of the students’ self-esteem : 3 

students in low group, 32 students in moderate group and 5 student in high group. 

Keywords: Self-esteem, Self awareness 
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(gs : global ) (as : academic 
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 1 

1
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18 8 9 6 14 11 7 55 

19 12 6 2 12 9 11 52 

20 10 6 5 11 9 11 52 

21 11 7 4 8 9 8 47 

22 10 8 4 10 8 9 49 

23 10 8 5 13 9 11 56 

24 11 8 10 13 8 10 60 
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Channel Assignment System for Access Points with 3D 

:  Map by Using Global Positioning System via Internet 

1 2

1

2

E-mail : 1un_ru@hotmail.com, 2nsn@kmutnb.ac.th

SNMP

3

5 4.5467

:   SNMP 
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Abstract

This paper presents a method for channel assignment. When many access points installed and they don’t get 

a good channel assigned, a problem is occurred. This problem is the overlapping channel of access points. The 

paper describes developed the web application system with GPS value (x, y coordinate) and height are use for 

input. These values are calculated for distances between access points in 3D system. We use the Coloring 

Algorithm for overlapping channel and rearranging channels. SNMP is used for controlling access points as 

difference specifications and displayed positions by 3D Map from GPS values. Testing results show accuracy of 

overlapping channel and correction of channel assignment. The assessment from 5 specialist in computer network, 

this system is in a good level (total average assessed value = 4.5467) 

Keywords: Channel Assignment, Access Point, Coloring Algorithm, GPS, SNMP
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  (Graph Coloring) 
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 3 : Coloring Algorithm 

2.4  SNMP 

 SNMP 

 4 

(Manager)  (Agent) 

 (Management 

Information Base)  (MIB)  MIB 

Procedure MColoring(k) 
  global Integer m, n, X(n) boolean 

GRAPH(n,n)  
  integer k 
  while (true)   
     call NEXTVALUE(k) 
     if x(k) = 0 then  
            exit  
     endif 
     if k=n then 
         print (x) 
    else 
        call MColoring(k+1) 
    endif 
  } // end while 
} // end MColoring 
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The Study  Performance Compare of  Slat  Chain in  Beer  Box  Conveying

E –mail: art_kmutnb@hotmail.com

 400 .  3000 .  600 .

 250 .  290 .  320 .  13.5 .

 K  0.625 

 38  1  16.54 

 10 .

 1,2,3,4 5

 3 

:

Abstract

This research is comparing study the performance between theorem design and practical for slat conveyor. In 

this  thesis  is  design and construction  slat conveyor with dimension wide 400 mm. length 3000 mm. high 600 

mm. use for carry the beer boxes with dimension  wide 250 mm. length 290 mm. high 320 mm. weight 13.5 kg. to 

the horizontal.
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Slat conveyor can be construction by member of wood for support unit load. The project is double strand chain 

K attachment by space of pitch chain 0.625 inch. Use design moving generally support tracks are unloaded 

strands of conveyor chain slide are required for both on the top and under tracks slide of chain use sprocket size 

38 teeth and motor power 1 Hp. Speed drive 16.54 ft/min 

From test material handling by beer box put on slat conveyor  it has space 10 cm. always the length of 

conveyor start test  on time 1,2,3,4 and 5 minute by from a continuous three times and bring the result from test 

number box/min commensurate with statistics. 

Keywords: Slat chain, Beer Box
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The Study Behavior of  Acemedis  Screw

E -mail art_kmutnb@hotmail.com

 444.4  mm   m 

3  0,2.5 5  4   15,20,25  30 

 2  2550  kg/m3  340   kg/m3

 0  15,20,25 30

123.32 -281.80  kg/min   0.92-1.04   kW 

 0  15,20,25 30  12.31-24.36   kg/min  

   kW  2.5   5 

 0  5 

 15,20,25 30   107.32 -250.42  kg/min

1.25-1.88 kW  5  15,20,25 30  7.99-14.74   

kg/min  0.79-0.95  kW 

:

Abstract

This paper present the study of  behavior of Acemedis Screw start from design and construct conveyor screw 

size 444.4 mm diameter and   m long. To evaluate for power and capacity in several 3 incline angle at 0,2.5 and 5 
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degree and 4 several screw revolution at 15,20,25 and 30 rpm. Uses wet sand and saw dust with density  and  

kg/m3 respectively. 

Result of sand  0 degree conveyor incline and speed at 15,20,25 and 30 rpm receive capacity rate from 123.32- 

281.80 kg/min and electrical power from   kW respectively and  result of saw dust  0 degree conveyor incline and 

speed at 15,20,25 and 30 rpm receive capacity rate from 12.31- 24.36 kg/min and electrical power from   kW 

respectively. Consider at 2.5 and 5 degree conveyor upper incline appear rate of bulk capacity and electrical 

power are vary concisely follow to 0 degree experimental. Thus for 5  degree conveyor incline and speed at 

15,20,25 and 30 rpm receive capacity rate from 107.32- 250.42 kg/min and electrical power from   kW respectively 

and  result of saw dust  5 degree conveyor incline and speed at 15,20,25 and 30 rpm receive capacity rate from 

7.99-14.74 kg/min and electrical power from   kW respectively. 

1.
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The Study of  an Incline Screw Conveyor

e-mail  art_kmutnb@hotmail.com 

 3 , 1/2

2/3

 6 

 10  CEMA  3 ,

1/2  2/3 

 0 – 45

Abstract

         The material handling technology is now playing a role in several sequences of production lines in present 

industries. The project objective was to study characteristics of material handling and bulk solids in order to get 

great insight into functional aspects of material handling systems and appropriately apply them to diverse 

utilization.We had constructed a screw conveyor with three types of flight, i.e. a standard slid flight screw, short 

pitch solid flight screw 1/2 and short pitch solid flight screw 2/3 with capability of angle adjustment  so as to make 

a comparison of material handling efficiency of each screw flight at different angles according to the theoretical 

principle so that they could be appropriate to applications by testing on three types of these solid flight screw with 
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size of 6 inches in diameter and 10 feet in length which was designed according to the CEMA standard. The tested 

material were paddy and sandy with handling angles between 0-45 degrees 
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PLC SIEMENS S7 – 300

-------Development and Evaluate the Efficiency of the Training Package in

PLC SIEMENS S7 – 300 

,

10800  (02)9132500

 PLC SIEMENS S7 – 300 

 80/80 

 PLC SIEMENS S7 – 300 

 PLC SIEMENS S7 – 300  

 20 

 93.88/85.06 

--:--  PLC SIEMENS S7 – 300, 

Abstract

The objective of this research is to construct a training package in PLC SIEMENS S7 – 300. Its efficiency 

evaluation was based on the criteria of 80/80. The researcher was used the constructed Training Package to test. 

The sampling group is Engineers and Technicians from industry which PLC SIEMENS S7 – 300 is used in 

automation control system. The specifically 20 people from the training application were selected as the sampling 
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group. During the learning process, they had to do the exercises which were divided into two parts: theoretical 

part and practical part. After finishing each lesson, they were tested both parts. Scores from the exercises and the 

tests were used to calculate the training package efficiency. In terms of efficiency, the result of training package 

shows 93.88/85.06, which is better than the established criteria. 

Keywords: Program PLC SIEMENS S7 – 300, training package 
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 Gyroscope 

Development and Assembly of the Gyroscope Apparatus 

1 2

1 2

E-mail :  taweedej.s@ku.ac.th 
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Gyroscope  stroboscope 

 tachometer 

 tachometer 

tachometer

 bridge rectifier 

 Gyroscope 
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Abstract

 This paper presents the development and assembly the gyroscope apparatus intend to replace the old one 

in a mechanical engineering department laboratory class. The design stresses on using the local parts or used 

devices to assemble this apparatus. This apparatus is designed to integrate all important elements on the single 

unit, no need for such the stroboscope and DC. Motor control units. Such the devices are optional and are 

required to order with the main unit. This designed apparatus applies two used DC motor. The rotor (tail) motor is 

equipped with tachometer for voltage output related to the angular velocity. The contacts between the input 

voltage to the motor and the output tachometer signal apply the carbon brush and the custom-made print circuit 

board. The motor speed and direction control units are integrated onto the main unit. A calibration curve for 

finding the rotational speed according to the output tachometer voltage is provided. Safety guard is interlocked 

with the contact switch for safe operation. As a result, the development and assemble of the gyroscope apparatus is 

effectively replaced the costly imported system.

Keywords: gyroscope apparatus, DC motor, motor speed and direction control

1.

 gyroscope 

 gyroscope 

  gyroscope 

 3 

 [1] 

 gyroscope 

 [4] 

-

2.

 Gyroscope 

 [3] 

108



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

[1]  [3] 

 1 :

 1 

 (precession) p

 gyroscope 

M H                  (1) 

 (Angular momentum : H )

 ( I )

 ( )

 2 

H

 3 

 (2) 

P
dH H H
dt (2)

 (1)        M H

 2:

 3:

H

                

PM H H

        H I

          PM H I

 (3) 

p

M

109



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 Rotor 

 X 

Y

 X  Y  Z 

z PM I

 1 

 (3) 

3.

 [1],[4] 

 [2] 

 [4] 

 stroboscope 

 tachometer  voltage 

voltage  stroboscope 

 contact 

 stroboscope 

harmonics

 4:  Gyroscope  [4] 

 2  stroboscope 

4.

 [2] 

 5 

 4

110



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 5:

6

 (

)

 6: 

p

 7: 

 8:

 7  8 

 8 

voltage

 9 

9:

 voltage 

111



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

p

tachometer   voltage 

calibration curve  10 

p

 10: p  voltage 

 tachometer 

 (3) 

voltage  tachometer 

 5 

 bridge rectifier  11 

 11:  bridge rectifier 

5.

 gyroscope 

 gyroscope  

6.

[1]   

,

[2]   , 2551  .

[3] Robert M. Beal : Derivation Of The Equations Of 

Gyroscopic Motion :Gyroscopes - Everything you needed 

to know, http://www.gyroscopes.org/math2.asp 

[4]  TM104 Gyroscope, TM104-0908.pdf, 

www.tecquipment.com

112



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

Design and Assembly of the Measurement and Process Control Plant 

 1 2

1 , 2

E-mail : 1 taweedej.s@ku.ac.th, 2 chaowarit@thaisheetmetal.com 
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Abstract

This paper presents results from the design and assembly the measurement and process control plant intend to 

use in a mechanical engineering department laboratory section of measurement and control class. The design 

stresses on using the used industrial devices and instruments. The process control plant is designed to connect

both industrial controller and PC computer control. The control law demonstrations in this paper are ON/OFF 

and PID control which implemented on both single input single output (SISO) system and couple system (MIMO). 

The process control plant selects the devices capable for flow, level and temperature control. The signal 

conditioning and electrical interfaces are developed for computer control interaction. As a result, the 

measurement and process control plant presented in this paper is practically suitable for the control students and 

perfectly replaced the costly imported system.

Keywords : measurement and process control plant, ON/OFF control, PID control, SISO, MIMO 
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4.1

-  (ON/OFF Control) 

e SP PV    (8) 

e  = 

SP  = 

PV  = 

-

 2  set point 

 (High & Low 

Limit)

 6: 

-

 7: -

 8: -

4.2  PID 

 error 

0
( ) ( ) ( ) ( )

t

P I D
deu t MV t K e t K e dt K dt (9)

 2 

 2 

PID

 set point 

 run 

 9 - 11

 2 

 2  2 

 2 

118



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 Couple 
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 9:  PID 
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13 :
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5.
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 PLC 

1  2

E-mail : 1Udom_Boonhao@hotmail.com

 PLC 

  (1)  PLC 

 4  4  (2) 

 ( )  2 
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Abstract

 This research has 3 objectives: to develop The Controlled Conveyer System Laboratory Instruction set 

using PLC, to study the quality of The Experiment Set and to compare the students’ academic achievement by 

using these Experiment sets as media. The instrument is used in this study is divided into 2  parts : (1) The 

Controlled Conveyer System Laboratory set using PLC including 4 manual sheets and 4 teaching plans (2) The 

Achievement Tests . The 28 students of Electrical Power Department in Higher Vocational, Luang Phorkhoon 

Parisutho Technical College and the other 15 students are used in the Sample Random. These students will be 

tasted before and after by The Experiment sets. These compared their achievement by The T-Test Statistic 

Equipment. The E1/E2 Teaching set are analyzed to find efficiencies.

The result found that the effective of The Controlled Conveyer System Laboratory Set with PLC is 83.16/82.83. 

The students post test scores are significant higher than pretest score at the level of 0.01.

Keywords: Laboratory instructional, Development of laboratory instructional set, Laboratory instructional set for 

conveyer control system 
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 Matlab/Simulink  1 

The Development on D.C. Motor Fundamental Experiment Simulation 

by Matlab/Simulink program for the subject “Electrical Machine 1” 

E-mail : marutrung@hotmail.com 

 Matlab/Simulink   1   

 1  2551  20 
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Abstract

                  This experimental research is aimed for the development and quality assessment of the experimental 

of fundamental D.C. electrical motor with Matlab/Simulink Program, a part of the subject “Electrical Machine 1”. 

The learning achievement was tested and compared between the classes that use this simulation program and the 

class that does not use the program. The sample groups are 20 students who are the first year students in the 

Electrical Machine department of Prachinburi Technical College in the year 2008. They are divided into 2 groups 

equally. The research tools are teacher manual, student manual, experimental labsheets and the simulation program 

on the experiment of fundamental D.C. electrical motor. The data collection was conducted from achievement test 

and quality assessment form. Later, the results were analyzed to find arithmetic average, standard deviation, and t-

test.  The result shows that there was no difference on the statistically significant level at .05 of achievement test 

between the two sample groups. The group using the simulation program has go higher learning achievement than 

the group using regular program. Moreover the quality assessment done by the experts has considerable quality 

level.

Keywords: Electrical Machine, Direct Current Electrical Motor, Instruction manual, Learning achievement.
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1 2

E-mail : 1sumit_thu@exat.co.th

  Light Emitting Diode (LED) 180 250

   4,263 

   3   HPS High Pressure Sodium Lamp (HPS)   250       410  Mercury Vapor 

Lamp (Mercury)    250        HPS  400        3,553       

  LED 180         HPS  250         Mercury 250         4 

7.96  LED 250  HPS 400  3.76 

: Light Emitting Diode (LED), High Pressure Sodium Lamp (HPS), Mercury Vapor Lamp 

      (Mercury), 
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Abstract

  The objective of this research was to study the 180 and 250 Watts of Light Emitting Diode (LED) 

headlamp to replace 4,263 light headlamps on Burapavithi Expressway that Expressway Authority of Thailand is 

supervision. The Burapavithi’s headlamps were divided three types such as 410 pieces of High Pressure Sodium 

Lamp (HPS) with 250 Watts, 250 headlamps of  Mercury Vapor Lamp (Mercury) and 3,553 pieces of 400 Watts 

HPS. It was found that when 250 Watts HPS and 250 Watts Mercury were replaced with 180 Watts of LED; LED 

had the break-even time at 4 and 7.96 year, respectively. However, used 250 Watts LED to compensate 400 Watts 

HPS; obtained LED had 3.76 year of break-even time.

Keywords: Light Emitting Diode (LED), High Pressure Sodium Lamp (HPS), Mercury Vapor Lamp 

                    (Mercury), Burapavithi Expressway 
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 RLC 

A Construction and Efficiency Validation of Computer – Basic Learning Packages via 

the Internet on Pure R L C in Alternating Current Circuit 

E-mail : idt_jaral@cru.in.th 

 RLC 

 1 

 RLC 

  2550    30  

:

Abstract

The research was aimed at construction and validate the efficiency  of Computer – Basic Learning Packages 

via the Internet on Pure R L C in Alternating Current Circuit for Bachelor of Science in Faculty of Industrial 

Technology Chiangrai Rajabhat University by constructing teaching support media ; Computer – Basic Learning 

Packages via the Internet in 1 item : Pure R L C in Alternating Current Circuit.The sample is students in Bachelor 
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of Science in Faculty of Industrial Technology,2007 of 30 people. The instrument that we used for testing is 

Computer – Basic Learning Packages in Technology . an achievement test and an opinion questionnaire in 

Wbi.The information is analyzed for finding out an average, and percent.   The result for this project are are 

Computer – Basic Learning Packages.The students have more achievement and advance in learning according to 

the objective. 

Keywords: Alternating Current Circuit, Computer – Basic Learning

1

1.1

 R L C 

1.2

2

2.1

 R L C 

 75/75 

3

3.1

  1  

3.2

 R L C 

  1

1)  

2)

3)

3.3

R L C 

Microsoft Office PowerPoint  2003 , Cool Edit Pro ,  

Microsoft Producer for PowerPoint 2003 

4

4.1

 RLC 

  1

4.1

 RLC 

144



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

4.3

4.4

 RLC 

4 . 5

 RLC 

  1

4 . 6

 RLC 

  1

5

5

  1

1.1

2.4

3.3

4. 4.1

5. 5.1

1.

3.

2.

1.2

2.3

3.23.1

2.1

2.2

2.3

145



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

  2

  1  R – L – C 

       

                 1   R – L – C 

             

1 16 80.00 16 80.00 

2 15 75.00 13 65.00 

3 16 80.00 17 85.00 

4 17 85.00 17 85.00 

5 19 95.00 20 100.00 

6 14 70.00 13 65.00 

7 14 70.00 14 70.00 

8 18 90.00 17 85.00 

9 17 85.00 18 90.00 

10 16 80.00 18 90.00 

11 11 55.00 13 65.00 

12 16 80.00 17 85.00 

13 18 90.00 13 65.00 

14 19 95.00 15 75.00 

15 17 85.00 17 85.00 

16 9 45.00 6 30.00 

17 11 55.00 17 85.00 

18 14 70.00 12 60.00 

19 12 60.00 14 70.00 

20 20 100.00 20 100.00 

21 15 75.00 14 70.00 
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  2 ( )

  1  R – L – C 

       

                  1   R – L – C 

        
24 17 85.00 14 70.00 
25 18 90.00 18 90.00 
26 20 100.00 19 95.00 
27 15 75.00 17 85.00 
28 17 85.00 19 95.00 
29 16 80.00 17 85.00 
30 15 75.00 18 90.00 

            15.77     17.40 

            78.83     79.17

  2   1

R – L – C  78.83/79.17 

 75/75 

  3

   

                 
1

5 25.00 16 80.00 11 55.00 

2 8 40.00 15 75.00 7 35.00 

3 6 30.00 19 95.00 13 65.00 

4 9 45.00 19 95.00 10 50.00 

5 10 50.00 19 95.00 9 45.00 
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  3  ( )

            

6 8 40.00 18 90.00 10 50.00 

7 7 35.00 15 75.00 8 40.00 

8 4 20.00 15 75.00 11 55.00 

9 5 25.00 19 95.00 14 70.00 

10 9 45.00 17 85.00 8 40.00 

11 3 15.00 16 80.00 13 65.00 

12 10 50.00 15 75.00 5 25.00 

13 8 40.00 17 85.00 9 45.00 

14 7 35.00 9 45.00 2 10.00 

15 11 55.00 12 60.00 1 5.00 

16 9 45.00 13 65.00 4 20.00 

17 5 25.00 18 90.00 13 65.00 

18 8 40.00 13 65.00 5 25.00 

19 8 40.00 16 80.00 8 40.00 

20 7 35.00 16 80.00 9 45.00 

21 5 25.00 19 95.00 14 70.00 

22 9 45.00 17 85.00 8 40.00 

23 4 20.00 18 90.00 14 70.00 

                    35.17       82.50          47.33

  3

 35.17 

82.50
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A Development of Simulation Program of Electromagnetic

Waveform Analysis to Propagated in Metallic Box for

Microwave Engineering Education 

1 2

1

2

Email : 1alongorn@yahoo.com, 2ssa@kmutnb.ac.th

 EPS Version 1.0 

 MATLAB 7.0  GUI  (Graphic User Interface) 

 5 

  ( x = 3.97, S.D.= 0.65) 

:
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Abstract

              The objective of this research was to study and develop simulation program (EPS version 1.0) of 

electromagnetic propagation for using in the teaching of microwave engineering course. The construction of 

model works under the GUI (Graphic User Interface) of MATLAB® Program in version 7.0. This program can 

show the electromagnetic waveforms on metallic layer in the variation of usable mode number. The average 

opinion of the five experts on the quality of the simulation program was good ( x = 3.97, S.D.= 0.65). 

Keywords: Simulation Program, Electromagnetic Waveform, Microwave Engineering Education 
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1. Main Menu 

      2. Setup Menu 
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A Development of Novel Simulation Model for Parallel Coupled Line

Characteristic Education

 1 2 3

1

2,3

E-mail : 1Somsak.ta@rmuit.ac.th, 3ssa@kmutnb.ac.th

 GUI (Graphic User Interface)  MATLAB�

 Sonnet Lite  5 

 ( x  = 4.57) 

:

Abstract

The objective of this research was to study and develop simulation model of characteristic of parallel coupled 

line by using Wave Iteration Method (WIM) for apply in the teaching of microwave engineering course. The 

construction of model works under the GUI (Graphic User Interface) of MATLAB® Program. The microwave 

circuit analysis which consists of parallel coupled line can show the scattering parameters and the electromagnetic 
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waveforms on the coupled line circuit. The analysis results are agreement with theory approach and Sonnet Lite 

program. After the evaluation by 5 experts, the average opinion on the quality of simulation model was very high 

( 4.57X ) thus, this model can be used efficiency in the teaching of engineering education.

Keywords: Simulation model, Parallel coupled line, Wave Iteration Method 
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Planar Inductor Characteristics Analysis

E-mail: sayamn@tot.co.th

 (Microstrip)    (Meander)   (Spiral)  

 (Planar Circuit)   

 (Fast Fourier 

Transform)

 MATLAB
®

 S  

 SONNET Lite Version 11.54   

 : 

Abstract

This research presents the study and analysis of microwave inductor characteristics of microstrip, 

meander and spiral inductor of planar circuit. The method of analysis based on a wave iterative concept will 

calculate the incident, reflected and transmitted waves, propagated in a closed metallic box. The amplitude of 

waves presents in the real domain (Pixel) and spectrum domain (Modes) by using fast Fourier transform. In 

this work we designed the graphic user interface using MATLAB
®

 program. The results are the S parameter 

analysis, the characteristics of inductors and electromagnetic waveform on the inductor circuits. The compared 

results between WIM and SONNET Lite Version 11.54.  Program are good agreement. The advantage of this 

research can be used efficiently in the microwave circuit analysis and design. 

Keywords : Micro strip Inductor, Meander Inductor, Spiral Inductor, Wave iterative method 
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A Development of Simulation Program of Macro Pixel Circuit 

in the Teaching  of Microwave Engineering 

 1  2 3
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Abstract

This research presents the development of simulation program of macro pixel circuit.  The capacity of 

simulation program is the characteristic analysis of the macro pixel, design of the high frequency 

microwave circuit and the usefulness of the teaching in microwave circuit design course for higher 

education.  This program working on the MATLAB� software consists of the 4 parts : main menu , design 

menu , parameter setup and display menu for the convenience of usage. The simulation shows good 

agreement by comparing with the theory.  The evaluation of simulation program by 5 experts was very 

quality ( x = 4.46 ) and the evaluation by 5 users was very satisfaction of usage          ( x = 4.00).  This 

simulation program can be used efficiently in the teaching for higher education. 

Keywords: Simulation Program, Wave Iterative Method,  Macro Pixel 
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A Development of Electromagnetic Simulation Program

of Waveguide for Microwave Engineering Education 

1 2

 Email : 1sarun_kmitnb@hotmail.com , 2ssa@kmutnb.ac.th

 GUI (Graphic User 

Interface)  MATLAB®  3 

  5      

:

180



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

Abstract

This paper presents an electromagnetic simulation of waveguide by using electromagnetic theory with 

wave iterative method for applied microwave engineering education. This  program  is  divided into three parts: input, 

output, and processing part. The input  and  output  parts  are displayed  by  GUI  (Graphic  User  Interface) of  MATLAB�.

After the surveying of questionnaire in the microwave engineering course by five experts, they see that the microwave 

engineering is the subject to have complexity of calculation. Thus we should have a simulation program to use in 

the teaching of microwave engineering. This simulation can be used in design and analysis easily. The students 

can understand the behavior of analysis method with effective learning.

Keywords: Electromagnetic, Program simulation, Wave iterative method, Waveguide
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Analysis of Wave Propagation of Electromagnetic in Time Domain 

for Microwave  Circuit Education 

1 2  3

1

2,3

E-mail : 1sommartk@buu.ac.th, 2ssa@kmutnb.ac.th

 MPD2008a  

:

Abstract

This research paper presents a analysis of wave propagation of electromagnetic wave in time domain by using 

Wave Iterative Method (WIM) in the teaching of microwave circuit analysis and design course. The research tool 

was developed by using the wave propagated conception and iterative method which is called Microwave Planar 
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Circuit Design (MPD2008a). The simulated results have shown efficiently the electromagnetic field distribution in 

time domain on the microwave circuit layer. When the number of iteration is satisfied, the simulated results 

converged and the electromagnetic field is displayed. The simulated results are agreement with the 

electromagnetic theory. This research can be used in the teaching of microwave circuit analysis and design.

Keywords: Wave propagation, Wave iterative method, Time domain. 
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A  Construction and Efficiency Validation of an Instructional

Package on Waveguide Passive Device and   Microwave Antenna

Microwave Engineering, Curriculum of Bachelor Degree 

 in Engineering

E-mail : tee_2546@hotmail.com

 3 

 2  2551  21 

 79.90/78.66  80/80 
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Abstract

This research aimed to construct and validate the efficiency of an instructional package on Microwave 

Engineering, Curriculum of Bachelor Degree in Engineering, Rajamangala University of Technology. An 

instructional package was constructed, which consist  of teachers’ handbook, teaching aids, exercises and test. 

Sample were 21 students registering in the second semester and in academic year 2008 at Rajamangala 

University of Technology Pranakorn. They did the pre-test before taking the course and worked on the test after 

each unit then the post-test. The scores were computed for its efficiency. Then, there was analysis to determine the 

learning achievement using t-test.  The results were shown  that this instructional package have the efficiency was 

79.90/78.66 which lower than the set criterion 80/80. However, the comparison between pre-test and post-test 

scores reported statistic significant difference at .05. Learning achievement after using the developed instructional

package was higher than before using it so   it revealed that student had more knowledge after using this 

instructional package.

Keywords: Instructional Package, Microwave Engineering 
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Analysis and Design of Microwave Filter Characteristics

Using Wave Iterative Method 

1 2 3

1,2

3

E-mail : 1spaitoon11@hotmail.com, 2sommartk@buu.ac.th, 3sommartk@buu.ac.th

 (Planar Circuit) 

 (Fast Fourier Transform) 

 (Iterative Method)    MPD2008 (Microwave Planar Circuit 

Design Program) 

 SONNET Lite Version 11.54   
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Abstract

This research presents a study and analysis of the stepped-impedance lowpass filter and bandpass filter 

using open-circuited stubs. These circuits were designed on square pixel in the planar circuit and using electric 

and magnetic wave theory that can calculate the propagation of electromagnetic wave in the closed metal box. We 

design the MPD (Microwave Planar Circuit Design Program) simulation program by using the wave Iterative 

Method and the Fast Fourier Transform. Finally the filter properties are analyzed. Electric field, Magnetic field 

and S-parameter of two structure filters are analyzed. The results are in good agreement with Sonnet Lite and 

experimental results.  The results are the S parameter analysis, the characteristics of inductors and 

electromagnetic waveform on the inductor circuits. The compared results between WIM and SONNET Lite Version 

11.54.  Program are good agreement. The advantage of this research can be used efficiently in the microwave 

circuit analysis and design. 

Keywords: Microwave Filter, Wave Iterative Method
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A Construction and Validation of a Demonstration Set

On Liquid Level Control and Measurement 

E-mail : Kuntapon_jet1@hotmail.com 

 20 

  E1/E2 

 2 

80.17  /80 . 33  80 /80

 .05 

:

Abstract

The purposes of this study were to construct and validation of the demonstration set on Liquid Level Control 

and Measurement  for use as an instructional media in a course called Industrial Control and Measurement, and 

to find out achievement of the students between before and after studying with the demonstration set . The subjects 

of this study were 20 third year students. The set consisted of technical tool, user manual, exercises and 
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achievement test ;all item were improved by 5 expert. During the study, 20 students made the progress of pre-test, 

activity, quizes and post-test respectively. The E1/E2 formula and T-statistic with two-tail correlation were used to 

compute their scores. The evaluation score showed at 80.17/80.33 efficiency level which were higher than the 

criterion level (at 80/80). It was mentioned students who used this demonstration set got higher achievement at 

significantly difference (P< .05) 

Keywords: A demonstration set on Liquid Level Control and Measurement, Achievement test 
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 Q 

 MO-CCCCTA

Independent Tunable-Q Current-Mode MO-CCCCTA Universal Biquadratic Filter 

 1 2

E-mail : 1Prasert20@hotmail.com, 2Surahai suk@yahoo.com 

 Q 

Multiple-output Current Controlled Current Conveyor Tansconductance Amplifiers (MO-CCCCTA) 

 MO-CCCCTAs  2 

 (Highpass filter)  (Lowpass filter)  

 (Bandpass filter)   

 ( 0 )   ( Q0 )

 MO-CCCCTA  PSPICE

:

Abstract

This article presents a current-mode universal biquadratic filter using Multiple-output Current Controlled 

Current Conveyor Tansconductance Amplifiers (MO-CCCCTA). The filter circuit is constructed with a MO-

CCCCTAs, multiple current output MO-CCCCTAs and two grounded capacitors. It can simultaneously realize 

highpass filter, lowpass filter and bandpass filter current responses. Moreover, the filter also offers an 

independent electronic control of the natural frequency ( 0 ) and the quality factor ( Q0 ) through adjusting the 

bias current of the MO-CCCCTA. The characteristics of the proposed circuit are simulated using PSPICE to 

confirm the theory. 

Keywords: Filter circuit, Natural frequency, Quality factor
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A Software for Translating Thai Patrol Police Commands to English and Yawi 

Languages based on Neural Network 

 1 2

1

2

 29 

 (Neural Network) 

 C++ 

 : 

Abstract

This article presents a software for translating Thai patrol police commands to English and Yawi 

languages based on neural network. This software has several processes where the most important process is the 

process of extracting feathers of the commands which will be fed to neural network for command classifying 

later.  The software is developed under c++ language. The experimental results show that this software is 

appropriate to the person who  has been trained to use. 

Keywords: Neural Network, Yawi languages 
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Harmonic in Ballast for Illumination system 

1 2 3  4 5

E-mail:  n.salakchit@gmail.com 

 36 

 Fluke 434 Three Phase Power Quality Analyzer   EN 50160 

 EMC   1 

 16 

 :  434 Three phase power quality analyzer,  EN 50160,  EMC 

Abstract

This paper is present measuring harmonics in ballast of illumination circuit. The power rate is 36 Watt.  

The test compare the effect on total harmonic distortion, electric power and harmonics of each ballasts.  For 

results are referred to standard EN 50160 Voltage characteristics of public distribution systems with those of the 

EMC standards EN61000 series.  In public low voltage (LV) single phase for operating current less than 16 A. 

Harmonics cause heating and reduced life in motor windings and transformers, excessive neutral current, and 

reduced transformer efficiency.

Keywords: Harmonic, 434 Three phase power quality analyzer,  EN 50160, EMC standards 
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[1] EN 50160, Voltage characteristics of electricity supplied 

by public distribution systems, 1999. 
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The Study of the Designed Electric Drive Vehicle 

E-mail: wichan_ting@hotmail.com 

 2 

 YAMAHA VILAGO  HONDA BEAT 

 4 V  750W   22V  17AH  4 

PWM  5  10 

 20  70 

 8  40  2  50 

:

Abstract

The paper aims to conduct an electric drive vehicle in order to examine and compare the efficiency between the 

designed DC motor controller and the commercial DC motor controller. The full range of speeds and a maximum 

driving range for a single charge are also investigated. The researcher has taken YAMAHA VILAGO’s rear axle 

as a part of rear wheel drive. The HONDA BEAT body was adapted to install 48V/750W D.C. motor which is 

required 12V/17AH of 4 batteries. PWM circuit was used as a motor speed controller. The results show that, the 
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vehicle, with 70 kg load, takes 10 seconds to climb up to a top speed of 20 km/h. Thus, there is no significantly 

difference between the designed DC motor controller and all commercial one in terms of fuel efficiency. The 

batteries take a full eight-hour recharge, giving a maximum driving range of 40 kilometers or 2 hours and 50 

minutes long for a single charge. 

Keywords: Electric drive vehicle, DC motor controller 
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Design of Simple Fuzzy Logic Controller with Fine Auto-Tuning 

1 2

E-mail:  1 luksanasakul@hotmail.com, 2pks@kmutnb.ac.th

 3 

:

Abstract

This article proposes a design of self-fine tuner fuzzy logic controller applied to a nonlinear system. By using of 

the designed controller, the fuzzy logic control expertise of the designer becomes unnecessary. The method of this 

article employed three simple fuzzy logic modules. The first part is for main control. The rest are for fine-tuning of 

proportional gain and derivative gain. The designed controller was tested for both linear and nonlinear under 

simulation environment. The results showed that the controller can improve the performance of both systems in 

term of steady state error. Furthermore, the proportional gain can be roughly selected with less effect of system 

knowledge.

Keywords: Auto-Tuning, Fuzzy Logic, Nonlinear System
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Integrated-Based Energy Conservation for Plastic Parts Industry 

1    2

1

2

E-mail:  2srp@kmutnb.ac.th

 103,664.048 kWh 

 :
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Abstract

This paper presents the development of the integrated-based energy conservation for using in the plastic parts 

industry.  The method is integrated the energy conservation techniques and management techniques which include 

the energy conservation awareness. The activity will let all people are participated. There are four main parts of 

this study, 1) study the energy consuming within the factory, 2) analyze and develop the energy conservation 

techniques for plastic parts industry, 3) construct and implement the energy conservation techniques in the factory, 

and 4) summarize. The results showed that the integrated-based energy conservation technique which integrates 

the energy conservation and technical maintenance can help the factory decrease amount of energy consumption 

at 103,664 kWh per year.  Therefore, this technique can be implemented in the plastic parts industry.

Keywords: Integrated-based energy conservation, plastic parts industry. 
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 4.33 kW 

 4 
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Economic Dispatch Using Genetic Algorithm 

  1   2 

E-mail: 1pendulum_tte@hotmail.com, 2psyy@kmutnb.ac.th

 (Genetic Algorithm) 

 (Economic Dispatch) 

 2 

 (Smooth Cost Function)  (Non-Smooth Cost Function) 

:

Abstract

This paper presents the application of Genetic Algorithm method (GA) for solving the Economic Dispatch 

Problem (ED). The objective of ED is to determine the optimum scheduling of generation at a particular time that 

minimizes the total production cost while satisfying equality and inequality constraints. The performance of the GA 

method is validated by testing on both types of different characteristics of cost function. In this study, two different 

cost functions are therefore adopted as follows: (1) ED problem with smooth cost function, (2) ED problem with 

non-smooth cost function. The outcome shows that the GA method has provided a satisfactory performance. 

Keywords: Economic Dispatch, Genetic Algorithm 
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.  1 

Gen Pmin Pmax a b c 

1 150 600 0.001562 7.92 561 

2 100 400 0.001940 7.85 310 

3 50 200 0.004820 7.97 78 

.  2 

Gen Pmin Pmax a b c e f 

1 100 600 0.001562 7.92 561 300 0.0315 

2 100 400 0.001940 7.85 310 200 0.042 

3 50 200 0.004820 7.97 78 150 0.063 
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Application of Genetic Algorithm in Unit Commitment Problem 

   1  2 

E-mail: 1lekchut@hotmail.com, 2psyy@kmutnb.ac.th

  (Genetic Algorithm)  

 (Unit Commitment) 

(Power Balance)  (Generating Capacity) 

:

Abstract

The aim of this research is to study and develop a computer program for calculating and solving Unit 

Commitment (UC) problem by using Genetic Algorithm (GA). This computing program can solve the UC problem 

considering various constraints, namely Power balance, Generating capacity. However, transmission loss will not 

be taken into account for this study. This research can be an alternative tool for dealing with UC problem and it 

can be applied for the practical problems as well. The experimental results illustrate that the purposed computing 

program shows the superiority over the traditional method in terms of the searching performance. 

Keywords: Unit Commitment, Genetic Algorithm 
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A Simple Oscillator Based on CCCDTA and Grounded Capacitors
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 CCCDTA 

 CCCDTA   1  1 

 PSPICE 

  1.01mW 1.5V

:  CCCDTA 

Abstract

This article presents a simple oscillator using current controlled current differencing transconductance amplifier 

(CCCDTA). The oscillation condition and oscillation frequency can be electronically/orthogonally controlled via 

input bias currents. The circuit description is very simple, consisting of merely 1 CCCDTA, 1 voltage buffer and   

2 grounded capacitors. Without any external resistors and using only grounded elements, the proposed circuit is 

then suitable for IC architecture. The PSPICE simulation results are depicted, and the given results agree well 

with the theoretical anticipation. The power consumption is approximately 1.01mW at +1.5V supply voltages.

Keywords: Oscillator, CCCDTA 
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1.  INTRODUCTION 

An oscillator is an important basic building block, 

which is frequently employed in electrical engineering 

applications. From our survey, we found that several 

implementations of oscillators employing different 

high-performance active building blocks, such as, OTAs 

[1-2], current conveyors [3], four-terminal floating nullors 

(FTFN) [4, 5], current follower [6], fully-differential 

second-generation current conveyor (FDCCII) [7], current 

controlled current differencing buffered amplifiers [8], 

current controlled current differencing transconductance 

amplifiers [9-10] differencing voltage current conveyor 

(DVCCs) [11], have been reported. Unfortunately, these 

reported circuits suffer from one or more of following 

weaknesses:

Excessive use of the passive elements, especially 

external resistors [2, 3; 4, 5; 7-10].

Use of a floating capacitor, which is not convenient 

to further fabricate in IC [11].

The oscillation conditions and oscillation frequencies 

cannot be independently controllable [1, 6]. 

The current differencing transconductance amplifier 

(CDTA) is a reported active component, especially 

suitable for a class of analog signal processing [12]. 

However, the CDTA can not be controlled by the 

parasitic resistances at input ports so when it is used in 

some circuits, it must unavoidably require some external 

passive components, especially the resistors. This makes 

it not appropriate for IC implementation due to occupying 

more chip area, high power consumption and without 

electronic controllability. Recently, the current-controlled 

CDTA (CCCDTA) [13] has been proposed, it was 

proved that it can overcome the mentioned limitations 

of the CDTA. 

The purpose of this paper is to introduce an oscillator 

based on CCCDTA. The oscillation condition can be 

adjusted independently from the oscillation frequency. 

The circuit construction consists of 1 CCCCTA, 1  voltage 

buffer and 2 grounded capacitors. Without any external 

resistors and using only grounded elements, the proposed 

circuit is then suitable for IC architecture. The 

PSPICE simulation results are also shown, which are 

in correspondence with the theoretical analysis. 

1BI

p

n z

x
CCCDTA

pi

ni zi
xi

2BI

(a)

pi

ni

pR

nR
n

p x

z
p ni i

m zg V

(b)

          Fig. 1  CCCDTA (a) schematic symbol, (b)   

                      equivalent circuit. 

2. PRINCIPLE OF OPERATION 

2.1 Current controlled current differencing 

transconductance amplifier (CCCDTA) 

Since the proposed circuit is based on CCCDTA, 

a brief review of CCCDTA is given in this section. 

Generally, CCCDTA properties are similar to the 

conventional CDTA, except that input voltages of 
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CCCDTA are not zero and the CCCDTA has finite 

input resistances Rp and Rn at the p and n input terminals, 

respectively. These parasitic resistances are equal and 

can be controlled by the bias current   as shown in the 

following equation [13] 

0 0 0 0

0 0 0 0
1 1 0 0 0
0 0 0 0

p pp

n nn

z x

mx z

V IR
V IR
I V

gI V

,         (1)

where

12
T

p n
B

VR R
I

,                              (2) 

and

2

2
B

m
T

Ig
V

.                                  (3) 

TV  and mg  are the thermal voltage and the 

transconductance of the CCCDTA, respectively. The 

symbol and equivalent circuit of the CCCDTA are 

illustrated in Figs. 1(a) and (b), respectively.

n

p

x
CCCDTA

1BI 2BI

z1C

2C

1

OV

Fig. 2  Proposed simple oscillator based on CCCDTA. 

2.2. Proposed circuit

  Fig.2 depicts the proposed simple oscillator. 

By routine analysis circuit in Fig. 2 and using the 

properties of CCCDTA in section 2.1, the following 

system characteristic equation is obtained.

2
1 2 1 2

1 0ms C C R s C C g
R

,         (4) 

where p nR R R . From Eq. (4), it can be seen 

that the proposed circuit can produce oscillations if the 

oscillation condition is fulfilled

1 2C C .                                (5) 

Then the characteristic equation of the system 

becomes

2
1 2

1 0ms C C R g
R

,                    (6) 

From Eq. (6), the oscillation frequency is as 

follows

1 2

1/ m
osc

R g
C C R

.                     (7) 

Substituting the parasitic resistances and 

transconductance as depicted in Eqs. (2) and (3), it yields 

2
1 1 2

1 2

41
2

B B B
osc

T

I I If
V C C

.                   (8) 

 From Eqs. (5) and (8), the oscillation frequency 

can be adjusted independently with electronic method 

from the oscillation condition by varying bias currents, 

while the oscillation condition can be adjusted by C1

and C2.

2.3. Non-ideal case

 In non-ideal case, the CCCDTA and voltage 

buffer can be characterized by 

0 0 0 0

0 0 0 0
0 0 0

0 0 0 0

pp p

nn n

p nz x

x zm

RV I
RV I

I V
I Vg

,           (9)

and

O inV V ,                              (10) 
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where p , n ,  and  are transferred error 

values deviated from one. In the case of non-ideal and 

reanalyzing the proposed filter circuit in Fig. 2, it yields 

the system characteristic equation as 

2
1 2 2 1 0p

p n ms C C R s C C g
R

.   (11) 

In this case the oscillation condition and oscillation 

frequency are changed to be 

2 1pC C ,                            (12) 

and

0
1 2

/p n mR g
C C R

.                  (13) 

Practically, the p , n ,  and  originate from 

intrinsic resistances and stray capacitances in the 

CCCDTA and voltage buffer. These errors affect the 

sensitivity to temperature and high frequency response 

of the proposed circuit, then the CCCDTA should be 

carefully designed to achieve these errors as low as 

possible.

3. SIMULATION RESULTS 

To prove the performances of the proposed circuit, 

a PSPICE simulation was performed for examination. 

The PNP and NPN transistors employed in the proposed 

circuit were simulated by respectively using the parameters 

of the PR200N and NR200N bipolar transistors of 

ALA400 transistor array from AT&T [14]. Fig. 3 depicts 

the schematic description of CCCDTA used in the 

simulations. The voltage buffer used in the simulation 

is ideal voltage buffer. The circuit was biased with 

±1.5V supply voltages, C1=1nF, C2=1.05nF, IB1=10 A

and IB2=200 A. Figs. 4 and 5 show simulated output 

waveforms. Fig. 6 shows the simulated output spectrum, 

where the total harmonic distortion (THD) is about 

0.998%. The power consumption is approximately 

1.01mW.
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Fig. 3.  Internal construction of CCCDTA. 

Fig. 4. The simulation result of output waveforms

  during initial state.

V
O

(m
)

Fig. 5. The simulation result of output waveforms during  
steady state.

V
O

(m
)

Fig. 6 The simulation result of output spectrum. 
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4. CONCLUSIONS 

A simple oscillator based on CCCDTA has been 

presented. The features of the proposed circuit are 

that: oscillation frequency an oscillation condition can 

be orthogonally adjusted via input bias current; the 

proposed consists of 1 CCCDTA, 1 voltage buffer and 

2 grounded capacitors, which is convenient to 

fabricate in integrated circuit architecture. The 

PSPICE simulation results agree well with the 

theoretical anticipation.
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 CC-CFA (Current Controlled Current Feedback Amplifier)  2 

 PSPICE 

: CC-CFA, 

Abstract

This article presents a current-mode square-rooting circuit employing current controlled current 

feedback amplifiers (CC-CFAs). The amplitude of the output current can be electronically controlled 

via input bias current with wide input dynamic range. The proposed circuit consists of merely 2 CC-

CFAs. Without any matching conditions and external passive elements, the proposed circuit is then 

suitable for an IC architecture. The magnitude of the output signal is temperature-insensitive. The 

PSPICE simulation results are depicted, and the given results agree well with the theoretical 

anticipation. The power consumption is approximately 148 W at ±1.5V supply voltages. 

Keyword: Current-mode, Square-rooting Circuit, CC-CFA 
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1. Introduction 

A square-rooting circuit has been widely useful in 
analogue instrumentation and measurement systems, such 
as an rms. waveform calculator and a differential pressure 
flow meter [1]. From our survey, we found that several 
implementations of square-rooting circuits using different 
high-performance active building blocks, such as, Op-
Amp with second-generation current conveyors (CCIIs) 
[2] , OTAs [3], , second-generation current con-trolled 
current conveyors (CCCIIs) [4],  have been re-ported. 
Unfortunately, these reported circuits suffer from one or 
more of following weaknesses:

Excessive use of the active/passive elements, 
especially external resistors [2-4].
Use of a floating resistor, which is not 
convenient to further fabricate in IC [2].
Absence of electronic controllability of 
output magnitude signal [2, 4].

Since a low-voltage operating circuit becomes 
necessary as in portable and battery-powered equipments, 
the current-mode technique is ideally suited for this 
purpose more than the voltage-mode one. Presently, there 
is a growing interest in synthesizing the current-mode 
circuits because of more their potential advantages such 
as larger dynamic range, higher signal bandwidth, greater 
linearity, simpler circuitry and lower power consumption 
[5-6].

Among the mentioned active building blocks, the 
current feedback amplifier (CFA) or current feedback 
operational amplifier (CFOA) is an interesting active 
component, especially suitable for a class of analog signal 
processing [7-9]. This device can operate in both current 
and voltage-modes, provides flexibility and enables a 
variety of circuit designs. In addition, it can offer 
advantageous features such as high-slew rate, free from 
parasitic capacitances, wide bandwidth and simple 
implementation [10-13], Presently, the CFA can be 
commercially found, for example AD844 of Analog 
Devices Inc. [8]. However, the CFA cannot be controlled 
by the parasitic resistance at x terminal so when it is used 
in some circuits, it must unavoidably require some 
external passive components, especially the resistors. 
This makes it not appropriate for IC implementation due 
to occupying more chip area, high power consumption 
and without electronic controllability. Recently, the 
current-controlled CFA (CC-CFA) [14] has been 
proposed and it was proved that it is modified to improve 
the mentioned limitations of the CFA.

The purpose of this paper is to introduce CC-CFA 
based current-mode square-rooting circuit. The features 
of the proposed circuit are that; output gain can be ad-
justed via input bias current; magnitude of output signal 
is temperature-insensitive; the proposed circuit consists 
of 2 CC-CFAs and without passive element, which is 
convenient to fabricate in integrated circuit architecture. 
The PSPICE simulation results are also shown, which are 
in correspondence with the theoretical analysis.  
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Figure. 1. CC-CFA (a) schematic symbol, (b) equivalent 

circuit. 

2. Principle of Operation 
2.1 Current controlled current feedback 

amplifier 
Since the proposed circuit is based on CC-CFA, a brief 

review of CC-CFA is given in this section. Generally, 
CC-CFA properties are similar to the conventional CFA, 
except that CC-CFA has finite input resistance Rx at the x
input terminal. This parasitic resistance can be controlled 
by the bias current as shown in the following equation 
[14] 

0 0 0 0
1 0 0

1 0 0 0
0 0 1 0

y x

yxx

z z

w w

I I
VRV

I V
V V

,                (1) 

where 

2
T

x
B

VR
I

.                               (2) 

TV  is the thermal voltage. The symbol and equivalent 
circuit of the CC-CFA are illustrated in Figures 1(a) and 
(b), respectively.  

Figure. 2. Proposed current-mode square rooter based on CC-
CFAs.
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Figure. 3. Internal construction of BiCMOS CC-CFA.

2.2 Proposed Square-rooting Circuit
The proposed current-mode square rooter employing 

CC-CFAs is shown in Figure. 2 where and are current  
bias currents of the CC-CFA1 and CC-CFA2,
respectively. By routine analysis circuit in Figure 2 and 
using the properties of CC-CFA in Section 2.1, the output 
cur-rent at z terminal of CC-CFA1 is obtained 

1 1z in xI I I ,                            (3) 

and

1 1.z xI I                                 (4) 

Then the output voltage at z terminal 1zV of CC-CFA1
can be found to be

1 1 1 2 12
in

z x w x x
I

V V V V R .                (5) 

Subsequently, the output current outI  can be expressed 
to be 

2 1
2

2 22
x in x

out x
x x

V I R
I I

R R
.                   (6) 

From Fig. 2, it is found that outI  is equal to 1BI . Thus, 
1 / 2x T outR V I  and 2 2/ 2x T BR V I . The outI  can be 

ultimately obtained 

2

2
B

out in
II I .                          (7) 

2.3 Non-ideal Case 
In non-ideal case, the CC-CFA can be characterized by 

0 0 0 0
0 0

0 0 0
0 0 0

y x

x y yx

xz z

zw w

I I
R VV

I V
V V

,             (8) 

where x , y  and z  are transferred error values, these 
values can be deviated from one. In the case of non-ideal 
and reanalyzing the proposed square rooter in Figure 2, it 
yields the output current as 

2 1 2

1 1
x z B

out in
x

I
I I .                   (9) 

From Eq. (9), it is found that the proposed square rooter 
still functions as a square rooter. These deviated values 
effect on only output magnitude. Practically, the x , y
and z  originate from intrinsic resistances and stray 
capacitances in the CC-CFA. These errors affect the 
sensitivity to temperature and high frequency response of 
the proposed circuit, then the CC-CFA should be 
carefully designed to achieve these errors as low as 
possible. 

3. Simulation Results 
To prove the performances of the proposed square-

rooting circuit, a PSPICE simulation was performed for 
examination. This work employed a CC-CFA realized by 
a BiCMOS technology to reduce the offset output levels 
and power consumption. The translinear properties of 
BJTs are still in proposed element, while the CMOSs are 
used to implement the current mirrors instead of the 
BJTs. The PNP and NPN transistors employed in the 
proposed circuit as shown in Figure 3 were simulated by 
respectively using the parameters of the PR200N and 
NR200N bipolar transistors of ALA400 transistor array 
from AT&T [15]. The PMOS and NMOS transistors 
were simulated by using the parameters of a 0.35 m
TSMC CMOS technology [16] with 1.5V supply 
voltages and IA was set to 150μA. Figure. 3 depicts the 
schematic description of CC-CFA used in the simulations 
and IB2=10μA. 

Figure 4. DC transfer characteristic of the proposed circuit. 

Figure 4 shows the DC transfer characteristic of the 
proposed circuit. Figures 5(a), (b) and (c) display the 
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output signal when the frequencies of the triangle input 
signal are 1kHz, 100kHz and 1MHz, respectively. It is 
confirmed that the maximum useful frequency range is up 
to megahertz range without disturbing amplitude of the 
output current. The simulation result as shown Figure 6 is 
the output current when a sinusoidal signal is applied. 
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Figure 5. The results of output current for different various 
input frequencies (a) 1kHz (b) 100kHz (c) 1MHz. 
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Figure 6.The transient response of output current to a 
sinusoidal signal. 
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Figure 7.The result of output current for different IB2.

Figure 7 demonstrates the output current when IB2 = 
10 A, 50 A and 100 A. It can be found that the output 
magnitude can be electronically controlled by IB2, as 
analyzed in Eq. (8). Figure 8 shows the output signal of 
the proposed circuit relative to temperature variations 
from 27 C , 50 C  and 100 C . It is clearly seen that the 
output current is slightly dependent on the temperature 
variations due to the intrinsic resistances and stray 

capacitances in the CC-CFA, as depicted in Section 2.3. 
Figure 9 depicts amplitude deviation relative to variations 
of the temperature from 0 C  to 120 C , it is displayed 
that the maximum error of the output amplitude current is 
approximately 1.4%. 
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Figure 8. The output deviations for different temperature values. 
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Figure 9. The amplitude deviation of the output current for 
temperature variations. 

4. Conclusions 
The current-mode square-rooting circuit based on the 

CC-CFAs has been presented. The features of the 
proposed circuit are that: output gain can be adjusted via 
input bias current; magnitude of output signal is 
theoretically temperature-insensitive; the proposed square 
rooter consists of 2 CC-CFAs without passive element, 
which is appropriate to fabricate in integrated circuit 
architecture. The performances of the proposed circuit 
have been also investigated and discussed through 
PSPICE. They show that the proposed circuit can 
function as a current-mode square-rooter for input current 
range variation from 0 A to 100 A . The maximum 
power consumption is 148 W at 1.5V supply voltages. 
The maximum error of the amplitude of output current 
signal due to variations of the temperature is 
approximately1.4% . Furthermore, the highest frequency 
is restricted at up to a megahertz range. 
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Ultrasonic Simulation for Dispersion Estimation

 without Diffraction Effect 

1  2 

 (Multi-

Narrow Band) 

 1 MHz  5 MHz 

:

Abstract

Ultrasonic dispersion is one of important parameters in ultrasonic measurement. Normally, ultrasonic 

dispersion is unique in each object. In this paper, ultrasonic dispersion estimation using Multi-Narrow Band 

(MNB) algorithm and Kramers-Krönig relation is proposed. MNB and Kramers-Krönig relation algorithm are 

spectral computation in frequency domain. The ultrasonic signal is simulated by a set of equations at transducer 

frequency 1 MHz and 5 MHz to test the algorithm. The simulated system is setup that consists of brass bar, which 

immerse in water. The ultrasonic attenuation coefficient is computed from MNB. Furthermore, ultrasonic 

dispersion is performed by Kramers-Krönig relation. However, the results of the numerical simulation show a 

slight error. The other application of ultrasonic dispersion will be applied to inhomogeneous sample such as bone 

or tissue in future work. 

Keywords : Ultrasound, Fourier Statistics, Ultrasonic Dispersion 
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 1:  [13] 
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 3:

MNB Error (%) 
(dB/cmMHz) 1

MHz

5

MHz

1

MHz

5

MHz

0.1 0.1020 0.1000 2.0000 0.0000
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The development and efficiency validation  of  the Teaching  Package on  Electric

Circuit (3104-1001), Thevenin and Norton Theorems by

Problem  Based  Learning  process. 

1  2 

1

2

E-mail: 2Wucharee @ hotmail.com 

 (3104-1001) 

1

 2  2551   15  

 E1/E2

 t-test  

  81.33/80.44  

 .05 

:

288



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

Abstract

The purposes of this experimental research were to develop and to validate the efficiency of the Teaching 

Package on Electric Circuit (3104-1001),Thevenin and Norton Theorems  using Problem Based Learning process 

by comparing the achievement tests of two groups , controlled and experimental groups. The samples were 15 first 

year students of high vocational certificate in the field of technology of electric power, semester 2, academic year 

2008 at Nakhonsawan Technical College. The experimental students did pretest and posttest for  efficiency  

evaluation  of the Teaching Package in Electric Circuit  by using Problem Based Learning process.  The posttest 

results of the two groups were analyzed  by  t-test  approach  where   the  results can be classified as follows. The 

Teaching Package in Electric Circuit by using Problem Based Learning process has the efficiency at 81.33/80.44, 

higher than the standard criteria  and the experimental groups have higher achievement scores than the controlled 

groups at .05 statistically significant level. The  experimental research results indicated that the Teaching Package 

in Electric Circuit by using Problem Based Learning process was an effective teaching approach for students.

Keywords:  Problem Based Learning, Teaching  Package
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Ultrasonic Attenuation Coefficient Estimation

using Fourier Centroid Shift in Homogeneous Metal 

 (Fourier 

Centroid Shift) 

 1 MHz  5 MHz 

:

Abstract

Ultrasonic attenuation coefficient is one of important parameters in ultrasonic measurement. Normally, 

ultrasonic attenuation coefficient is unique in each object. In this paper, ultrasonic attenuation coefficient 

estimation using Fourier Centroid Shift (FCS) algorithm is purposed. FSC algorithm is based on a spectral 

analysis in a frequency domain. The system is setup that consists of a metal bar, which immerse in a water tank 

and a 5 MHz unfocused piston transducer. Before real measurement, the ultrasonic signal is simulated by a set of 

equations at transducer frequency 5 MHz to test the algorithm. The error of ultrasonic attenuation coefficient from 

simulated signals is small. Next, the ultrasonic signals are measured in experimentation to validation. Then, the 

ultrasonic attenuation coefficient is computed same as the simulated procedure. Finally, the ultrasonic attenuation 
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coefficient is compared between the simulation and experimentation. However, the results show a slight error, 

which is different from the simulated signal. The other application of FCS will be applied to an inhomogeneous 

sample such as a bone or tissue in future works. 

Keywords: Ultrasound, Fourier Statistics 
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 5:

Instrument/Device Model 

Pulse Generator Panamatrics: Model500PR 

Digital Scope Tektronix: TDS3012  

Ultrasonic Transducer Panamatrics: Model V309 
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Control of Wind Turbine Converter with
Unity Power Factor 
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Abstract

This paper presents the method of converter IGBT command for wind turbine applications. The 

objective of using a forced-commutated converter is to be able to obtain a unity power factor and 

control output bus voltage. The chosen command strategy is PWM (pulse with modulation). The 

proposed control algorithm is two loops in cascade. Current internal control loop will compare 

input current with a sinusoidal current reference (in phase with the supply voltage) in order to keep 

the power factor close to unity. On another hand this reference amplitude will be determinate by the 

external loop, the voltage loop, which controls the output “continue” voltage with a user reference. 

Simulation results authenticate the excellent control structure 

Keywords: Unity power factor, cascade regulation, IGBT converter. 

303



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

1.  Introduction 
Wind energy is one of the most promising sources of 

renewable energy. There has been rapid development of 
wind turbine technology and nowadays it exist different 
kind of wind turbine generator. We are interested in this 
paper about output regulation of Permanent Magnet 
Generator (PMG). 

The most important problem in wind turbine energy 
control is to design a converter able to support important 
input variation (due to the uncertain nature of speed wind, 
see Fig. 1). In case of PMG, it is not possible to adjust the 
magnetic flux so we have chosen to use a 3 phases IGBT 
bridge to maximize the possibility of command. 

Classical architectures of rectifier lead to have 
harmonic distortion and a power factor which introduce 
losses (reactive current). So to limit these both 
phenomena, we are going to pilot the IGBT gate keeping 
the current shape close to a sinusoid in phase with wind 
turbine output voltage. The difficulty is lying in non-
linearity intrinsic to IGBT commutation, but we will see 
that the converter can be modelled by a static gain.  

2.  Wind turbine converter details 

Fig 1: General conversion chain from wind to DC output. 

Fig 2: 3 phases wind turbine power converter. 

Gates of electronic switches (Fig. 2) are piloted in 
order to obtain an input cos =1 (Fig. 1). The gate 
command strategy includes 2 loops in cascade (see Fig 3) 
in order to manage at the same time the input current 
(forced to follow a sinusoidal reference) and the output 
voltage regulated at a user reference. 

Each loop contains a regulator, to make sure that the 
external loop does not disturb the current regulation, and 
the band pass is limited. 

L

L

L
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P W M
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Vout REF

LO
A

DVout 

-

Iref SIN
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Vinb

Vinc

c

Identical loops for 
the third phase

Fig 3:  general conversion chain from wind to DC output 

2.1 Current control loop [1][2][3] 
As depicted in Fig. 3, the current loop is design to 

compare the real current with a reference in phase with 
the AC generator output voltage. To realize this unity 
power factor, characteristics of current regulator (Fig. 4) 
must be determinated. 

regulator
REG

Vout

ß

-

-+ 1
L*s

Vg

Vin IinIin

Current 
sensor

Vtr_max

+

converter

Vcd

Inductor

Fig 4:  Current loop architecture.

2.1.1 PWM converter linearization 

Fig 5:  PWM complementary IGBT command strategy. 

As depicted in Fig. 5, Vcd signal is a voltage image of 
the current error between a current reference and the real 
current Iin measured by a current sensor.

As presented in Fig 6, during a Tc period, Vcd is 
considered constant because FHF >>FLF

System 
Vout DC 
Control output 
voltage 

Control signal 

Cos =1

PMG

3 AC

+

-

Vcd

Vtr
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IGBT 1 - 4        IGBT 2 - 3

High Frequency signal 
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Fig 6:  PWM modeling during a commutation period. 

Duty cycle can be estimated by

Td
=

Ta
                 (1) 

V + Vtr cdmax=
2*Vtr max

                          (2) 

With complementary command as, 

Vin = Vout*( 2  – 1 )                        (3) 

Vout
Vtr_max

Vcd Vin

Fig 7:  Rectifier modeling by a static gain. 

With this approximation of IGBT bridge performance, 
problems of non-linearity modeling are suppress, high 
frequency variations due to commutation are lighten by 
input inductor and output capacitor.  

2.1.2 Line inductor 
To limit the current variation at FHF a line inductor 

has been defined (Fig. 8 and Fig. 9). 

Iin(t) = Iin*sin( LF*t)        (4) 

d I tinL* = V t - V tg indt
                   (5) 

Fig 8:  Line inductor, current and voltage definition.

Fig 9:  Diagram block linking input voltage and current. 

2.1.3 Regulator calculation 
For the current loop, Vg(s) step is like a static 

disruption, so we compensate it. And, the direct chain 
becomes: 

VoutTFDC = Reg s *
V *L*Strmax

             (6) 

Here the direct chain already contains an integrator, 
so Reg (s) can be just a gain, Reg(s) = K. If we consider 
now the current sensor gain  the closed loop becomes: 

K.V / V .L.STFDC out trmaxTFDC = =
1+ TFCL 1+ K. .V / V .L.Sout trmax

        (7) 

1 1
TFCL = .

1+ S
                                  (8) 

V .LtrmaxWith =
K. .Vout

                                (9) 

2.2  Voltage control loop, case of fix load (R=100 ) [1] 
[4] 

As shown in Fig. 10, the voltage loop is including the 
current loop. To simplify modeling, we can consider the 
current loop transparent for the voltage regulation 
(TFcurrent_loop=1).

The commutation system is always consider without 
losses so Pin(t) = Pout(t).

Vtr max 

Vcd

Vout

Td
Ta

Vin

    Vg 

<Vin>  0 

  1/FHF

0
Tc
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L
O
A
D

Iout(t) = Iout + I(t)LF + I(t)HF

I(t)LF + I(t)HF

Iout

Fig 10: Voltage loop which included the current 
regulation.

This loop (Fig. 10) is not empowered to suppress 
oscillations ( 2* LF ) due to sinusoidal current absorption. 
So the voltage loop permits to fix the average output 
voltage according to a reference. 

2.2.1 Ttransfer function Vout/Iin
In this paragraph, the link between input current and 

output voltage is searched. The rectifier efficiency is 
considered close to 1. Then, 

3* V MAX*I MAX tg inP =in 2
          (10) 

Pout =Vout(t).Iout(t)                            (11) 

So we can consider, 

V t = V + Vo oout                                      (12) 

and       t = +o ooutI I i                                       (13) 

One may writhe the linearized model as, 

dv V + vo o oI + i = C. +o o
dt R

                     (14) 

Power linearization, 2nd order variations are 
considered negligible: 

2
Vdv V .vo O o oV t *I t = C.V + + 2*out out O dt R R

  (15) 

2
LT V t *I t = V .V s . + C.sout out O O R

      (16) 

3.VV s g RO MAX= * R.CI s 4.V 1+ Sin OMAX 2

              (17) 

2.2.2  Output capacitor C sizing 
We sized an output capacitor (to divert low and high 

frequency current variations, Fig. 11) in parallel with the 
load to limit the voltage output variation. 

       c 

Fig 11:  Current components, output converter modelling. 

3* V *I * 1- cos 2 * tg inV *I t =out out 2
   (18) 

3* V *I 3* V *I *cos 2 * tg gin inI t = -out 2* V 2* Vout out
 (19) 

d V toutI t = Cc
dt

                           (20) 

with  
                    V t = V + v V vc o oout out ?

3* V *I *sin 2 * t1 g inv = I t dt = -c c
C 4 *V *C*out

           (21) 

V
3*V *Ig inV = 2* v =c cmax 2* V *C*out

                          (22) 

   
V

3* V *Ig inC =
2* V * V *out C

                    (23)   

2.2.3  Voltage regulator 
PI regulator allows suppressing the static error 

without change the rapidity. To do not destroy the 
sinusoidal current absorption, the response time of the 
corrected voltage loop will fix at  Tcvl = 0.2s << TLF.

A Proportional-Integral (PI) corrector transmittance 
is:

1+ Spi
REG S = K *PI PI Spi

                       (24) 

To tune the PI parameter, we used the classical pole 
placement method, as follows: 

Constant part Low frequency part 
(View by capacitor) 
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Global regulation loop became (transfer function in open 
loop): 

1+ S 3.V Rgpi max*K * * *PI R.CS 4.Vo 1+ Spi
2

      (25) 

1+ Spi
TFOL = A.KPI R.C 2S+ . Spi pi2

             (26a) 

with      
3.R.VgmaxA =

4.Vo
                                      (26b) 

.

1 . . .

1+ Spi
A.KPI R.C 2S+ . Spi pi2TFOL =

1+ Spi
R.C 2S+ . Spi pi2

PIA K

       (27) 

1+ S1 pi
= *

1 pi.RC 21+ 1+ S+ Spi A. .K 2.A. .KPI PI

    (28) 

We can identify this corrected system in closed loop 
with a 2nd order system. So characteristic polynomial may 
show as,  

2* 1 21+ S+ S
o o

                          (29)

So          
1- *RC* oK =PI A

                                     (30) 

and          
2* 1- *RC* 0=PI 2RC* 0

                             (31) 

With a 2nd order system, 

1
T = * -arccosm 21-0

              (32) 

3. Simulation and results 
To validate the control structure. only one phase is 

modeling (Fig. 12) because the architecture of command 
is exactly the same on the three phases. In practical we 
put this architecture on two phases. And the third 
command will be determinate by difference of two others 
(only two current sensors).      

       Vcd1(t)+Vcd2(t)+Vcd3(t) = 0           (33) 

3.1 Current regulator validation 
In the first order closed loop of current regulation, one 

obtain: 

V .Ltrmax=
K. .Vout

Numerical application (L= 0.005 H, Vtrmax=10 V, 
Vout = 60 V, =1, Fc= 5000 Hz). 

The pass band is limited to FHF /2. So  

             
1 1 1 -5= = = = 6.4 *10 s

2* *F *FC c HF
K=13.09 

Fig 12:  Psim current loop test. 

Fig 13:  Psim current loop test (current step 4 to 6 A). 

Curves shown in Fig. 13 represent both real input 
current and sinusoidal reference. We can observed here 
the presence of oscillation at commutation frequency, 
( IMAX is determined by L value). 

The low frequency component of this signal truly 
follows the reference (sinusoidal) is in phase with input 
AC voltage. At t=1000 ms, the current reference is 
stepped from 4 A to 6 A. 
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3.2 Voltage regulator validation 
The numerical estimation may write as: =1 ;

R=100 ; C=775 F ; Vgmax = 25 V; Vout=60 V; tm=0.2s ; 
 = 0.707 . 

     
R * VgMAXA = =10.41Phase 4.Vo

                
1

= * -arccos(0.707) =16.60 20.2* 1-0.707

So,  K PI = 0.0092  and  PI =0.00907 

The global regulation (which contains the two loops) 
will be tested (by PSim software, Fig. 14) with a variable 
resistor load. In order to measure just the continue output 
voltage, an analog filter has been put after the voltage 
sensor. The current command is limited at 20 A. 

Fig 14: Psim voltage loop test (user command V=60 V). 

Fig 15: Psim voltage response V=60 V, V=3 V. 

As shown in Fig. 15, the output voltage response truly 
follows to the commande (60 V). We can observed a 
sligh sinusoidal error at 2* LF ( 3 V ) due to the choice of 
output parallele capacitor (c = 0.00077 F), calculated 
according to (23) with Vmax = 3 V. 

We can observed also in Fig 16 the both input current 
and voltage are in phase (unity power factor). A minor 
current variation at commutation frequency is observable 
( Imax < 0.2A). 

Fig 16: Generator output current and voltage in phase. 

4. Conclusion 
This paper presents the performance of AC to DC 

forced-commutated converter for wind turbine 
applications. The most important advantage of this 
architecture consists in the input unity power factor. To 
make this architecture of two loops in cascade possible 
the voltage regulator would be slower than AC input 
voltage period.  

Simulation results verify the excellent performance. 
Then, the real system can be implemented by using the 
proposed structure. 
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A Development of Simulation-Based Computer-Assisted Instruction 

for Circuit Description and Microcomputer Maintenance Course 

1 2

1,2

E-mail : 1natii30@hotmail.com, 2soradechk@kmutnb.ac.th

2/2551 30

 ( t-test)

 .05

:

Abstract

This research is an experiment-based work, which aims to develop a simulation-based Computer-Assisted 

Instruction (CAI) for Circuit Description and Microcomputer Maintenance course, to validate the efficiency of the 

developed CAI, to evaluate students’ learning achievement, and to evaluate the students’ satisfaction after using 
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the developed CAI. The samples used in this experiment are purposively selected from 30 undergraduate computer 

science students registering for the Circuit Description and Microcomputer Maintenance course at Chandrakasem 

Rajabhat University in the semester 2/2008. The tools used in this research include pre-test, post-test, t-test, and 

questionnaire. The results from the experiment reveal that the efficiency of the CAI is 81.13/84.38, which is higher 

than the established criteria (80/80). The students’ learning achievement after using the developed CAI is higher 

than before using at the statistically different level of .05. Finally, the students’ satisfaction after using the 

developed CAI is at a “good” level. This can be concluded that the developed CAI can be well employed in the 

classroom.

Keywords: Simulation-Based Computer-Assisted Instruction, Circuit Description and Microcomputer Maintenance 
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Abstract

This research was an experimental research. The purposes of this study were to construct and find out the efficiency 

of A Development of Collaborative WBI using STAD and Think-Pair-Share on Management Information System, 

Vocational Certificate Level and to find out the learning effectiveness between before and after learning by using this 
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lesson. The samples used of this research were 28 students studied in the second year of Certificate Level Siam Business 

Administration College, second semester, academic year 2008. The results of this research illustrated that firstly, the 

efficiency of the Collaborative WBI using STAD and Think-Pair-Share on Management Information System was 

80.54/80.06 which was higher than 80/80 as setting criterion in the hypothesis. Secondly, the learning progress of the 

students of computer lesson for teaching with the participatory technique which created was 20.89. Finally, the 

learner’s opinion after using this the Collaborative WBI using STAD and Think-Pair-Share on Management 

Information System found that it was in a good level and can be used in the learning-teaching of Management 

Information System  for the students of high professional certificate level. 

Keywords: Collaborative Learning, STAD, Think-Pair-Share, Web-Based Instruction 
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Abstract

The objectives of this research were to develop Web-Based Collaborative Learning Using Problem Based 

Learning with Jigsaw on Introduction to Internet and evaluate the learning progress of sampling group. The 

samples were 40 students in the Primary 6,Anurajaprasit School in 2008 academic year. The research tools were 

pretest, WBI, posttest of each unit, summative test and questionnaires for content and methodology experts.  The 

results of this research were illustrated that, firstly, the efficiency of Web-Based Collaborative Learning Using 

Problem Based Learning with Jigsaw on Introduction to Internet  was at 81.04/80.17 higher than the 80/80 as 

setting criterion in the hypothesis. Secondly, the learning progress of sampling group was about 35.29%.  Finally, 

the learner’s opinion after using this Web-Based Collaborative Learning Using Problem Based Learning with Jigsaw 

on Introduction to Internet found that it was in a good level. In conclusion, the developed Web-Based 

Collaborative Learning Using Problem Based Learning with Jigsaw on Introduction to Internet can be applied to 

the target groups. 

Keywords: Web-Based Collaborative Learning, Problem Based Learning, Jigsaw, Internet 
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Abstract

The  objectives  of  this research  were to develop a Computer Assisted Instruction with instructional game 

integrated with constructivist approach and to compare learning  achievement between using Computer Assisted 

Instruction with instructional game integrated with constructivist approach and Computer Assisted Instruction with 

instructional game and conventional teaching for English language of Pratom - Suksa 5 academic year 1/2008. 

The sample of this study was students, specifically selected from Pratom - Suksa 5 at Yangwai-Bansok education 

network, Chaiyaphum Educational Service Area Office 1. The  experimental tools were Computer Assisted 

Instruction with instructional game, pretest and posttest.  The results were as follows : The learning achievement 

of a Computer Assisted Instruction with instructional game integrated with constructivist approach has no 

significantly difference from the Computer Assisted Instruction with instructional game, and learning achievement 

of both groups of the study were significantly higher than the conventional teaching at the statistic level of .05. 

Keywords: Computer Assisted Instruction, Constructivist, Game, English 
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Abstract

The purposes of this research were to 1) develop the Web-Based Instruction (PBLWBI&Buzz Group)  based on 

the basis of the Problem Based Learning Technique integrating with Buzz Group Learning Technique for 

Development Software Lesson, High Vacation Diploma students, Commission Vocation Education and validate its 

efficiency and 2) compare the learning achievement of the students. 3) surway the satisfaction of students toward 

the PBLWBI&Buzz Group lessons. 
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The 2 units of Computer Assisted Instruction, a pretest, a posttest and a set of 2 units of regular classroom 

lessons on System Analysis and Design were developed and used with the group of High Vocational Diploma 

students, Chachoengsao Vocational College in the second semester of the academic year 2008.  The sampling 

group was equally divided into ten groups of four students (n = 42) according to their pretest scores (high, middle 

and low subgroups). Then they studied the course by using Web-Based Instruction method. After that, they were 

tested by a set of learning achievement test which was developed by the researcher. The test scores obtained from 

pre and post tests were analyzed by dependent t-test for comparing the learning achievement in order to find out 

the efficiency of the Web-Based Instruction.

The result of the study revealed that the efficiency of Web-Based Instruction (PBLWBI & Buzz Group) was 

82.67/81.24 which was higher than the set criterion 80/80. The learning achievement score of students who studied 

with PBLWBI & Buzz Group was higher  than the learning achievement score at students who were in regular 

classes at .05 was at good level. In regard to the satisfactions, it indicated that the degree of the average 

satisfactions of the students toward the PBLWBI & Buzz Group  lessons was very high (X = 4.30) 

Keywords: Problem Based Learning, Buzz Group Learning 
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  ICT . . 2555 

 (Knowledge-based Economy/Society:KBE/KBS)

:  : 

Abstract

From this changes Knowledge-based Economy /Society :KBE/KBS is important to information technology to 

Increate  Although is technology there are  more  importants for process of  products for becoming  for files  and 

Distribute to  Knowledge-based Economy  /Society : KBE/KBS  are  factors for process of  products to licenses of 

Ministry of Financial and Economics and  Ministry of Society for Lifelong learning  from Thailand. 

Keywords: The strategies : Lifelong learning 
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 Online Help 

A Development of Tutorial Web-based Instruction with the Adaptive Testing using 

Online Help techniques for “Statistic of Analysis  for Program SPSS” Lesson 
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Abstract

The purposes of this research were to develop,  find the efficiency and comparing student’s learning 

achievement before and after study of Tutorial Web-based Instruction with the Adaptive Testing (ATTWBI) using 

Online Help technique for “Statistics of Analysis for SPSS Program” lessons. The test used in this research was 

adaptive since the difficulties of the test items were tailored according to students’ abilities (Adaptive testing). 

Furthermore, the Online Help was used to provide additional contents after the test. These contents were 

presented by means of the Adaptive Hypermedia being able to provide various forms of the presentation. This 

presentation adaptation, therefore, consisted of texts, pictures, animation, videos, and sounds etc. The presented 

media would be adapted by Fragment Variant Technique in order to help review the lessons. Accordingly, students 

would be provided with the appropriate contents and media according to their right abilities.   The sample was 

students who studied in the Master’s degree program of Science in Technical Education’s curriculum, Computer 

Technology Department, King Mongkut’s University of Technology North Bangkok.  24 students were selected by 

purposive sampling technique. Tools used in this research were the developed ATTWBI, a pretest, exercises, a 

posttest, an evaluating form for students, a content evaluating form and technique evaluating form for experts. The 

results of this study were as follows. Firstly, the efficiency of this ATTWBI created by Online Help technique was 

86.29/85.45 that was higher than the criterion level 85/85 in the hypothesis. Secondly, the efficiency of the 

ATTWBI obtained from Meguigans’ formula was 1.66 that was higher than the criterion level 1.00 in the 

hypothesis. Thirdly, the students’ learning achievements after study the lessons via the ATTWBI was significantly 

higher then those before study with the ATTWBI at .05 significant level. Finally, the students’ satisfaction towards 

the ATTWBI was at good level. In conclusion, this ATTWBI could be effectively applied to the target group. 

Keywords: Adaptive Testing, Adaptive Hypermedia, Online Help technique, Presentation Adaptive,

                    Fragment Varian 
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Abstract

Moodle is an open source for an e-Learning, one of the Learning Management System (LMS). The development 

of the program was separated  according to each main function which is called “module”. The objectives of this 

study were: to investigate Moodle technology; try to implement; manage an e-Learning system through Moodle 

and evaluate the student’s satisfaction, to investigate software module components; the way to develop module and 

try to constructed the prototype of new module plug-in for Moodle. According to this study, the experiment was 

carried out through the Information for Life course which was implemented in the second semester, 2008 Acdemic 

Year  for 14 weeks period time.  41 students with 9 chapters of course content are used as data analysis. The 

online satisfaction questionnaire was used as a data collection tool. The data were analyzed by using statistic 

mean. The findings were: Moodle was able to managed an e-Learning system efficiently. The students’Satisfaction   was 

at the level of good as it was mean ( x ) as 3.99  . Moodle was able to track and record the details of  learners’ 

behavior. The XMLDB editor was employed as a tool for database management. The NEWMODULE.zip module 

template file was used for outlining in order to develop the new activity module “ontime” (prototype). This ontime 

module and its database could automatically and successfully install. The next step of the study is to develop the 

assessment pattern to evaluate learners’ behavior  which is related to punctuality, diligence, intention or work 

acceptance. This is to construct the complete module plug-in for Moodle. In addition, the intention of this study is to 

interpret the scores of learners’ affective domain in an e-Learning system. 

Keywords: e-Learning, Learning Management System, Moodle, Evaluation 
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Abstract

The purposes of the research were to develop of the multimedia computer - assisted instruction program 

vegetable and fruit carving, certificate of vocation education. The hypothesis of this research was the ability of 

teaching and leaning by multimedia computer - assisted instruction program vegetable and fruit carving effectively 

at the standard setting 80/80 

The Sample consisted of 30 students of the 3rd year vocational students, Eamlaor Vocation College used in this 

study. They had enrolled the vegetable and fruit carving. The instrument was multimedia computer - assisted 

instruction program vegetable and fruit carving, certificate of vocation education, an achievement test and quality 

assessment for experts. Statistics used for data analysis were percentage, mean, standard deviation and t-test.  The 

research results revealed that multimedia computer assisted instruction program vegetable and fruit carving. The 

efficiency of the instructional package was at 86.44/82.78 which was higher than the hypothesis, and compare 

marks of after learning by multimedia computer–assisted instruction was higher than that before with significance 

at a difference level of .01. 

Keywords: Computer - Assisted Instruction, Development of Computer - Assisted Instruction,

                     Multimedia computer assisted instruction, Vegetable and Fruit Carving 
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1 2

E-mail : 1tarn_mn@hotmail.com, 2soradechk@kmutnb.ac.th

 1 

 1  2551 

 1   10  

 One Group Pretest-Posttest   Nonparametric  The Wilcoxon 

Matched Pairs Signs-Ranks Test   1) 

 1 

89.4/86.1  85/85  2) 

  .05 

:

Abstract

This research is an experimental research. The objectives are to develop and to validate the efficiency of the 

Drill and Practice Computer-Assisted Instruction of  Mathematics for Pratom – Suksa1  students with learning 
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disabilities  in semester 1/2551, and to compare the student’s learning achievement before and after using the 

developed CAI.  The sample group, whose progress was studied, consisted of 10 students with learning disabilities 

from the Wat Chaiyapruekmala school. Tools used in this research were the Computer-Assisted Instruction , 

pretest and posttest. The employed  research scheme  was  the  One Group Pretest-Posttest design and the 

employed data analysis instrument was the Wilcoxon Matched Paris Signs-Rank Test of Nonparametric statistic.  

The results of the research indicate that 1) the efficiency of the developed Computer-Assisted  Instruction is at 

86.4/86.1,   higher  than  the  standard criterion  of 85/85    2) the learning achievement after using  the developed 

CAI  is significantly  improved at the statistic level of .05

Keywords: Drill and Practice Computer-Assisted Instruction, Learning Disabilities Students 
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Abstract

Knowledge Management of Corporate Administration Group in Electricity Generating Authority of 

Thailand (EGAT) has been carried out successfully according to the corporate’s strategic objective L3, “to 

create EGAT to become Learning Organization and quality-oriented”, under EGAT Corporate Plan 2009-2013; 

and strategy no.4, “to introduce ICT to develop Knowledge-based society”,  under ICT Master Plan 2009-2013. 

The implementation of Knowledge Management aims  to transfer coporate’s policy, objectives and strategies 

down to operational levels.  The success of Knowledge Management implementation is considered an 

achievement when officers have shown their attributes of knowledge, competency, willing to work and 

continuous knowledge search. With these attributes, the officers are able to manage and apply knowledge in 

order to comprehend their works, to improve work efficiency.  Knowledge Management can be used as a tool for 

both developing new knowledge and managing existing knowledge. Knowledge can be managed by changing, 

storing, searching, implementing, creating new knowledge and creating better work surrounding which would 

bring EGAT to become Learning Organization in the near future.

Keywords: Knowledge Management, Learning Organization, Corporate Administration Group,  Electricity 

                   Generating Authority of Thailand (EGAT) 
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Abstract

The objectives of this study were to develop information work of The Development of Management Information 

System for Personnel, Archives and Assets and Materials System, Department Computer Education, King Mongkut's 

University of Technology North Bangkok. 

Management Information System. use Waterfall Model. The system have main capability are create, delete , 

edit , search the data , process data , and report data by printer. The system include Personnel  Archives and 

Assets and Materials. Which personnel include register personnel information personnel education information 

trainer information and vacation information Archives include sending document, and preparing a report for the 

Department of Computer Education and  Assets and Materials  included status monitoring, searching, and 

financing. and use questionnaires for survey contentment ‘s user.

The developed system was evaluated by 3 Experts and 12 Users. By using 5 levels rating scale questionnaires. 

The result show that the system was good It was revealed that the developed system could be used properly.

Keywords: information system, personnel, archive, asset and material 
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1 2 3

E-mail : 1lek_k02@hotmail.com

:

Abstract

A user-friendly interface is an important process which allows users to interact with a computer more 

efficiently. However, the current Learning Content Management System (LCMS), MOODLE, does not support an 

easy-to-use mathematical equation editor. For this reason, this paper proposes a development of a mathematical 

equation editor for the MOODLE LCMS. In this method, the mathematical equation editor was developed as the 

Microsoft Equation editor. The completed editor was evaluated by 50 instructors, working at the Surasakmontree 

school, selected by volunteer nonrandom sampling. The results of this research showed that the users’ satisfaction 

in using the developed mathematical equation editor was at the high level. This indicated that it can be applied to 

the e-learning system of the Surasakmontree school. 

Keywords: Learning Content Management Systems, Equation editor, MOODLE 
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Abstract

The objectives of this research are to develop and to validate the efficiency of the Web-Based Cooperative 

Learning Using Teams-Games-Tournament Technique of Science Curriculum for Mattayom Suksa II, to the 

compare learning achievement of the student after using the developed learning tools,  and to evaluate the level of 

satisfaction after learning tool. The 48 students were chosen from Mattayom Suksa II at the 

Panomsarakarm“Panomadunwittaya” based on random sampling of 14 classrooms. The research tools employed 

in the experiments included the Web-Based Cooperative Learning Using Teams-Games-Tournament Technique 

(WBCL-TGT), pretest, summative test, posttest and questionnaires. Data were statistically analyzed by using 

percentages, means, standard deviations and t-test.  The results of this research indicated that the efficiency of 

WBCL-TGT is 80.41/80.18 which is higher than the  standard criterion of 80/80, the learning achievement is also 

higher than those before learning at the statistically significant level of .01. In addition, it is found that the 

learners’ satisfaction after using the WBCL-TGT is at a “high” level. 

Keywords: Web Based Instruction, Cooperative Learning, Team-Games-Tournament, Science 
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Abstract

The objectives of this research  were 1) to develop and validate the efficiency of Web Based Instruction using 

Metacongitive Maps (WBI-MetaM), 2) to compare metacognition  of student  between before and after using  WBI-

MetaM, and 3) to evaluate the level satisfaction of learner after using this tool. The samples were 22 students in 
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Mattayom 3 by purposive random method. The research tool employed in the experiments included the developed 

WBI-MetaM,  pretest, post-test, formative test,  metacognition test, and questionnaires. Data were analyzed by 

using percentages, means, standard deviations, and t-test statistic. The result of this research indicated that 1) the 

efficiency of WBI-MetaM was 82.40/80.00, and 2) the metacognition of student after using this tool was higher 

than those before learning at the statistically significant level of .01, and 3) it was found that the learners 

satisfaction after using this tool  is at a “high” level. 

Keywords: Web - Based Instruction, Metacognition, Metacognitive Maps, WBI-MetaM 
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Abstract

The purposes of this research were to (1) develop the interactive web-based learning model in two types; (2) 

study learning achievement progress of the interactive web-based learning model in two types; and (3) study the 

students’ satisfaction on the interactive web-based learning model in two types. The sample of this study was the 

76 undergraduate students in Electronic Engineering and Electric Engineering, in Industrial Education Course, 

the Faculty of Engineering, Rajamangala University of Technology Lanna, Chiang Rai Campus. The experiment 

was in 2nd semester of 2007. The research instruments were (1) the interactive web-based learning model in two 

types, i.e. the interactive web-based learning between learners and learning contents via traditional activities, and 

the interactive web-based learning between learners and learning contents via multimedia activities; in the subject 

of  Technical Education Technology, and the content of photography for media production in technical education; 

(2) the instruments for achievement measurement were the post-test and the questionnaires to investigate student’s 

satisfaction. A statistic technique was used to analyses were frequency, percentage, arithmetic means, standard 

deviation and t-test.  The results of study indicated that (1) the interactive web-based learning between learners 

and learning contents via traditional activities (1st type)  had efficient 81.48/79.67, and the effective of the 

interactive web-based learning between learners and learning contents via multimedia activities (2nd type) had 

efficient  81.56/80.67 which meet the set of 80/80 efficency criterion; (2) the student’s learning achievement  pre-

test and post-test  was differ significantly at the .05 level, whereby the 2nd  type had increase learning progress 

than the 1st type. (3) the post-test’s mean scores in both types of the interactive web-based learning model was the 

same; and (4) the student’s satisfaction on the interactive web-based learning model in the 2nd type  was higher 

than the 1st type. 

Keywords: Interactive Learning Package

 (Information and Communication 

Technology: ICT) 

 [1] 

 (Web-Based 

Instruction: WBI) 

 (WWW) 

454



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 2 

 1) 

 (Human to computer interaction) 

 2) 

 (Learners VS Learners VS 

Instructors) 

 (Collaborative 

Learning)   2 

 ( Self-directed 

Learning)

  [2]

 [3]

1.

2

2.

 2 

3.

 2 

455



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

[4]

 5  (1) 

(2)

 (3) 

 2  (4) 

 (5) 

 5 

 (e-mail) 

 (Chat)  (FAQ) 

 (WWW) 

 (Search Engine) 

 (FTP) 

(Instructional Design) 

 E-Learning 

Interactive Content 

 (Internet) 

(Intranet) 

 (Interactive Content) 

 [2]

1

456



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

[5]

 1) 

  30   2) 

 0.05  3) 

4)  

 5)  

 0.05  6)  

 76 

 2  3 

2550  (1) 

 2 

 ( 2)  

  (3) 

  E1/E2

(t-test)  

( Mean)   ( Standard 

Deviation)

1.

 2 

21 EE  80/80 

457



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 1  81.48/79.67 

  2   81.56/80.67 

2.

 2 

 .05 

 2 

 1 

3.

 2 

 2 

4.

 2 

 1 

 ( X = 3.67 

 2 

 ( X = 4.50) 

1.  

 2 

21 EE  80/80 

(Robert Gangné ) [6]   (1) 

 Splash page 

 (2)

(3)

 (4) 

  (5) 

 (6) 

(7)

      (8)

 (9) 

 2 

 (e-mail) 

 (Chat)  MSN 

458



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

(FAQ)  (Interactive 

Content) 

2.

 2 

 .05 

 2 

1  [7]  

 .05  

 2 

 [8] 

 4 

( )

 0.05 

2.

 2 

 2 

[2]

1

459



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

30

[5]

2.

 2 

 1 

 ( X = 3.67 

 2 

 ( X = 4.50) 

 2 

 1 

  2 

 [9] 

1.

460



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

2.

2.1

2.2

[1] .

. http://www. Thaicai.com, 2548.

[2] .

1

.  30 ( .- .), 2545.

[3] . .

: , 2540.

[4] .

.  http://www.kroobannok.com/view.php?artic

le_id=38, 2541.

[5] .

.

, 2545.

[6] .  : 

. : .

3, 2548.

[7] .

.

, 2548.

[8] .

.

, 2548.

[9] .

.

,

2544.

461



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

Concepte of  student centered  learning approach

in order to promote life-long 

E-mail :  lukana_ja@hotmail.com 

 MSCA 

:

Abstract

This paper presents an alternative way of the teaching and learning. Fundamental for engineering on the 

concept of  student centered  learning approach in order to promote life-long  learning in  engineering  students. It

begins with  stressing  the  importance  of  life-long  learning  in  the era of  rapid change in  knowledge  and  

academics of  globalization. It  then  shows  the  analytic  result  that  points  out  relationship  between  the  

dynamic  process of knowledge  and  learning  process of students. And further analyses  the  important  necessary 

to establish  life-long  learning  Project Characteristics  in engineering  students  then  integrates all the 

components  and  proposes  into  “MSCA learning model” and finally  describes  quality  concerning  the  teaching and 

learning.

Keywords : Student Centered, Life-long learning
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  2/2550  

30  100   

 3 

 : 

Abstract

The objective of this research was to study satisfaction of entrepreneur to business computer’s trainee of 

technical and  vocation skill, virtue, morality and responsibility, personality.  The research consisted of 30 place in 

2/2007 semesters and receive questionnaire 100 percentages.  The findings revealed that entrepreneur’s 

satisfaction in three side was at a high level.  From the overall image that appear to indicate business computer’s 

trainee is who have virtue morality and high responsibility.  Particularly who have honesty  generous and 

cooperation make benefit for the social.  The three of virtue entrepreneur’s satisfaction was at a highest level.

Keywords : Satisfaction Entrepreneur, Trainee 

1 2

E-mail : muaydao@hotmail.com
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A Development of Desirable Library Model for Vocational Institutions, Vocational 

Education Commission 

1 2 3

1 :
2

3

E-mail : 1Thitirat.lib@gmail.com

   (Descriptive Research)  
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 4 
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Abstract

This is a descriptive research whose purposes were to investigate current conditions of libraries of vocational 

institutions, and the desirable ones in the future; to develop and to present a desirable library for vocational 

institutions under care of Vocational Education Commission. The informants of this study were 384 heads of 

library work and/or librarians in vocational institutions and 15 experts as a discussion focus group. Nine aspects 

were examined; namely, vision, commitment, goals and strategies; administration; budget; personnel; information 

resources; buildings, spaces and durable articles; services; network and cooperative among libraries; and quality 

assessment. Questionnaires were used to collect data. Percentage, arithmetic mean, standard deviation and 

content analysis were employed to analyze the data via SPSS software.  It was found that most informants were 

female holding bachelors’ degree in librarian sciences, librarian science and/or information science, having 

library work experience less than 5 years. Their institutions were of an occupational college type located in the 

northeastern part of Thailand. Most libraries had their own vision, commitment, goals and strategies. With respect 

to administration, the status of most libraries was just a work unit under care of deputy director for resource 

management. They were not allocated enough budgets as set by standard criteria. Not enough information 

resources were provided for teachers and students. No inter-loan service was provided.  Regarding the 

informants’ needs, aspects needed at a highest level included vision, commitment, goals and strategies; 

administration; building, spaces, budgets; information resources; network and cooperation among libraries, and 

durable articles followed by those related to personnel; and quality assessment all of which were needed at a high 

level.   As for the   desirable model, libraries in vocational institutions under care of Vocational Education 

Commission should consist of nine important essences; namely, 1) vision, commitment, goals and strategies; 2) 

administration; 3) personnel; 4) budget; 5) personnel; 6) information resources; 7) services; 8) network and 

cooperation among libraries; and 9) library quality assessment.

Keywords : Desirable library model,   Library of vocational institutions
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 :  ( )

A Study of Motivation on Job Performance of the Employees

A Case Study : Donaldson(Thailand) Co.Ltd. 

E-mail : skr@kmutnb.ac.th 

 ( )

 ( )  (Stratified 

sampling)  100 3 1) 2)

 5   3)

 3.16   ( )

 3.66 

3.36  2.87

:

Abstract

The purpose of this descriptive research was to investigate the motivation affecting on job performance of 

employees at Donaldson(Thailand) Co.Ltd. One hundred participants were randomly assigned by stratified 

sampling method.  It was measured using a survey instrument: 5-rating-scale questionnaire inquiring about 

personal factors and motivation on job performance;  and open-ended questions about problem and suggestion. 
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Data were analyzed using percentage, mean, and standard deviation.  Findings revealed that the employees had 

the average motivation on overall performance  )16.3X( . It was suggested that they had the highest motivation 

on professional success )66.3X( , employee administration )36.3X( , and professional promotion 

)87.2X( respectively.

Keywords : Motivation, Job performance 
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 : 

New Curriculum Development of Bachelor of Science Program in Industrial 

Technology Using Delphi Technique : A case Study of Songkhla Rajabhat University 

1  . 2 3
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 2  3 

 3 

:

Abstract

The objective of this research is to develop a curriculum for Bachelor Degree of Science in Industrial 

Technology, for Songkhla Rajabhat University.  There were two parts for this study.  Part one was the study for 

fundamental data to develop a new curriculum by distributing questionnaires to four groups: prospective student, 

graduated student, employer, and teacher who teach Industrial Technology field at universities in the southern 

region of Thailand. Part two was done according to Delphi technique by three stages of interviews with eleven 

experts toward a new developed model. The objective of this Delphi approach is to seek for opportunities for 

improvement from the experts’ perspectives.  Delphi Technique is employed for this research in odder to 

investigate and improve a new model of curriculum. It goes along with the questionnaires concerning the structure 

of the curriculum developed at Songkhla Rajabhat University.  The content validity of questionnaire is proved by 

research advisors and two experts. In order to justify the needs and limitations in offering the curriculum at the 

university, it has been revised and examined again by eleven experts in three stages: open–ended questionnaire, 

evaluation and open–ended questionnaire.  Several statistical methods: median, quartile range, mode, and mean 

were used to analyze the data.  The overall result confirms that the satisfaction level of the curriculum of Bachelor 

Degree in Science in Industrial Technology, Songkhla Rajabht University is high. 

Keywords : Curriculum, Bachelor of Science, Industrial Technology, Songkhla Rajabhat University,  

                     Delphi Technique 
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 4 4 3.91 4.36 4 4 

4 4 3.73 4.18 4 4 

/
4 4 3.82 4.27 4 4 
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The Study of the Needs to Further Study for Bachelor’s Degree in 

Industrial Technology Faculty of Songkhla Rajabhat University 

E-mail : Somsak_kp@yahoo.com

 6 ( .6) 

3 ( .3) 

 ( )

 :
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Abstract

The objective of the research was to surveying the needs to study in the faculty of Industrial Technology, 

Songkhla Rajabhat University. The respondents were the last semester high school students (M.6) and the last 

semester vocational collage students (Level 3), in Songkhla, Patthalung, and Satun.  Data was collected by using 

self administrative questionnaires. The findings indicated that most students have different influence factors to 

make decision to select t University. They will choose well–known universities. The respondents will study 

Computer Technology major. Moreover, other determinants were from their parents and their skills. The results 

indicated a no significant difference in the degree of selecting to study among student with different with gender, 

type of subjects, residence, parents’ income and parents’ occupation . However, the results showed a significant 

difference in type of university among student with different degree of selecting to study. In these cases, gender, 

type of subjects and parents’ occupation were no significant difference in the relationship to study. However, 

parents’ income was significantly different in the relationship for selecting their further education. 

Keywords : The needs to study, Industrial Technology
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 5  4 

 [5] 

 t – Test 

 [5], [6] 

4.

4.1

 60.1  39.9 

 6 ( .6)  75 

( .3)  25  2.81 

 0.49 

 5,001 – 10,000 /  39.9 

 10,001 - 15,000 
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 32.3 

20.4  98.4 
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 ( )  35.4 

 27.5
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 1:

1 2 3
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 2: 

X SD

4.28 0.78 

2.73 1.06 

3.74 0.80 

3.94 0.73 

4.25 0.69 

3.92 0.75 

3.71 0.75 

4.07 0.75 

4.2

 ( .6)

 ( .3)

 3 

 3: 

Source SS DF MS F P-value

2.725 4 0.681 4.592 0.001 

91.836 619 0.148 

94.561 623

 0.05 

 3 

0.05  1  4 

 4 

 0.05 

( )

( )
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( )
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 4:

.

( )

. . .

.  ( ) - 0.034* 0.000* 0.003* 0.307 
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.   - 0.855 0.747 

.    - 0.815 

    - 

 .05 
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 6

 7

 5:

Source SS DF MS F P-value 

2.551 4 0.638 1.044 0.384 

378.2 619 0.611   

380.8 623    
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1.633 4 0.408 0.774 0.543 

324.0 614 0.528   
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4.613 4 1.153 2.434 0.046 

292.8 618 0.474   

297.4 622    

2.234 4 0.558 1.004 0.405 

342.1 615 0.556   

344.3 619    
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343.6 616 0.558   
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11.4 4 2.839 5.183 0.000 

336.9 615 0.548   

348.3 619    
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E-mail : arjarnwi@hotmail.com

 3   3  2551 

 ( )  32 

  (Cluster Random Samping)

 t–test dependent 

groups

.05

:

Abstract

The purpose of this research were to compare the Critical thinking ability and the achievement  of  students  

before and  after  learning  by using Constructivism  Instruction. The  sample of  this  research consisted of 32 

Mathayom Suksa Three  students  from  Bodindecha (Sing Singhasenee) Nonthaburee School in  the second  

semester of  the 2008 academic year.  The students  were  selected  by  cluster  random  sampling. The research 

instruments  used  comprised of  Constructivism lesson  plans,  learning  achievement  test  and critical  thinking test.
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The  statistics  used  for  data  were analyzed through the statistical procedure  of means , standard deviation, and 

the hypotheses were tried out with  t – test dependent  groups  The results of this study  revealed that : the  critical 

thinking ability and the achievement of students before and after learning the Social subject by using Constructivism  

Instruction were  significantly higher than those before being taught  at .05  level. 

Keywords : Critical  thinking, Learning- Achievement, Constructivism 
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5.9
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5.11
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 (Constructivist)  

 (Piaget 1969 : 58) 

 5  

 1   (Invitation)

 2  (Exploration) 

 3  ( Understanding  

Knowledge)

 4  (Construction of new 

Knowledge)   
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Hydraulic Filtrating Machine 

 3 

  ( Laser Particle Monitor: LPM )  ISO 4406 

:

Abstract

The objective of this research is to design and test Hydraulic Filtrating Machine which can percolate the 

hydraulic oil through out the hydraulic system. This domestic based unit can reduce the import of Thailand. The 

hydraulic oil was fed through 3 stages filter which can percolate the contaminated particles and then count them 

by the Laser Particle Monitor (LPM)  unit under ISO 4406  standard. The result shows that this domestic based 

unit has its performance as that imported from oversea. 

Keywords: Filter , Beta ratio , Filter efficiency , Fluid cleanliness Standards.
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 4 :

(bar)

ISO
Class

BETAX

P<69 17/14/12 2-5 

69-206 16/13/11 2 (Servo Valaes) 

P>206 16/12/10 2 

P<69 18/15/13 2-10 

69-206 18/14/12 2-5 

Proportional 
Valves

P>206 17/14/11 2-5 

P<69 19/16/14 5-10

69-206 18/16/14 2-10

P>206 18/15/13 2-5

P<69 20/17/15 5-10

69-206 19/17/14 5-10
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P>206 20/17/14 5-10 
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The Comparative Study of Mechanical Properties of Polypropylene

by Adding Natural Fibers 

1  2 3

E-mail : 1banchob.ora@kmutt.ac.th

(MAPP)

 10 % , 20 %, 30 %, 40 % 

 5% 

 BS 2782 Part 3: Methods 320 B 

  (Izod Impact Test)  

 10 

 30 %  34.04 MPa, 

 34.09 MPa,  33.43 MPa 

  40 % 

 (14.67 kJ/m2)  40 % , 

 35.36 MPa,   35.38 MPa,  34.53 MPa 

 40 %  (12.95 kJ/m2)

:
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Abstract

This  research were to comparative study of mechanical properties of polypropylene by adding natural fibers 

and mixed with some additives 5 % for bonding  so called MAPP. The natural fibers were natural kenaf, remie, 

and coconut which mixed  10 %, 20%, 30 %, and 40 %  in polypropylene and mixed together with Twin Screw 

Extruder Machine, And injected with Injection Molding Machine. The specimens were in dumbbell shape as 

BS2782 standard, Part 3: Methods 320B in year1976. The specimens were test about tensile and  impact test. The 

specimens were used ten specimens for testing per one example, and determine of average  tensile strength of 

material.  After testing we found that, in no used some additives case, the polypropylene mixed with natural ramie 

about  30 % have most tensile strength as follow: yield stress 34.04 MPa, ultimate stress 34.09 MPa, and fracture 

stress 33.43 MPa. The polypropylene mixed with natural kenaf have less tensile strength, and  impact test, we 

found that, polypropylene mixed with natural ramie 40% which have most impact load resistance (14.67 kJ/ m2).

In case of used some additives, the polypropylene mixed with natural ramie about 40 % have tensile strength as 

follow: yield stress 35.36 MPa, ultimate stress 35.38 MPa, and fracture stress 34.53 MPa. The polypropylene 

mixes with natural kenaf have less tensile strength, and impact test, we found that, the polypropylene mixed with  

natural ramie 40 %  have most impact load resistance( 12.95 kJ/ m2). so the polypropylene mixed with natural 

ramie fibers were composite material which have most tensile strength. And in term of modulus of elasticity, we 

found that, the polypropylene mixed with natural kenaf fibers at another percentage which plus and no plus 

additives 5% for bonding have most modulus of elasticity. 

Keywords: Polypropylene (PP), Natural Fibers, Additives for Bonding
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4.5

 4.5.1  1

 10% 20% 30% 

40%  5 %  2 

 1  3 

 100 %  3  4

 3:

 4:

4.5.2

(Twin Screw Extruder)  

 170  180  190  200 

 80 

 5  6

 5:  Twin Screw Extruder 

 6:  Twin Screw 

                  Extruder 
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 7  8

 7:

 8:
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4.5.4

  (Injection  

Molding  Machine)  9 

 10 

 9:  Injection  Molding  Machine 

 10:

 (  SI) 

A  ( .)                                150 

B    ( .) 5.020

C   5.060

D 5.010

E                                  60 

F                                                  3.2  

G  ( .) 5.050

-     175,  185, 
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-   (Injection Time)   3 

-  (Screw Speed  30,

 40,  50  % of  Max. Screw Speed

-  (Injection Pressure)  35, 45,  55 %

 of Max. Injection Pressure      

-      9

-    85 

 11  12 

 11:

 12 : 

4.6
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4.6.1  (Tensile Strength)
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 13:

 14:

4.6.2  (Impact) 
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  (J)   15  
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 15 : 
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5.

 2 
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 17:

        (PP) 

 (M 

)

 17  , 

 60 %  

30.95 N/mm2   31.877 N/mm2

 31.34 N/mm2

 10%    25.54 N/mm2

 26.02 N/mm2

22.78 N/mm2

 18:

 18 ,

  30 %

 34.04 N/mm2  34.09 

N/mm2  33.43 N/mm2

 10%

 25.54 N/mm2  26.02 N/mm2

 22.78 N/mm2

 19 :

 19 ,

 40 %  

 35.36 N/mm2  35.36 N/mm2

 34.53 N/mm2

 10%  

 26.57 N/mm2   27.25 N/mm2

 25.16 N/mm2

 20 
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 MAPP 

 20:  (MPa)   

 20 

 Young’s Modulus  

 Young’s Modulus (MPa)  10% 

1267.08 , 20%  1545.29 , 30%  1842.56 , 

40%  1943.66 , 50%  1966.03 , 60% 

 2374.02  Young’s 

Modulus  

 Young’s 

Modulus  10%  981.81 , 20%  1062.08 , 

30%  1180.72 , 40%  1200.2

5.2

 (Joule) 
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]
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 40%   14.667  kJ/m2

 10%   4.523  kJ/m2

0
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4

6

8

10
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( % )

(k
J/

m
2 )

 23:

 40%  12.947  kJ/m2

 20%   4.433  kJ/m2

5.

5.1   (Tensile

Strength)

 40%  

 40%  

 30 % 

 34.04 MPa 

 34.09 MPa  33.43 MPa 

 40 %

 35.36 MPa  35.36 MPa 

 34.53 MPa 

5.2  (Impact Test) 

 40 % 
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 14.67 kJ/m2

12.95 kJ /m2

6.

  [4]  

  [5] 

  [6]

7.
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[3]   , ,

73 – 77.
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,
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,

,
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,  1 

A study of Air Engine Performance, Phase I 

1  2

126  10140 

E-mail : 1banchob.ora@kmutt.ac.th

 50 cc  2.5 bar 

 2,000  (No Load) 

 ( )

 2 

 0.5 bar 

 100 rpm  7 bar  

 2,662 rpm  0.5 bar 

 10 bar  2,147 rpm 

 7 bar  10.43 km/hr. 

:
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Abstract

The purpose of this research was to build of air engine in 50 cc cylinder size. The initial air pressure was used 

in the air engine since 2.5 bar go up, and maximum revolutions of engine were 2,000 rpm when engine no load. 

The cylinder design of air engine by using flow direction control valve  for air in and out which relation with 

movement of piston. The principle of air engine consist of  two stroke, the first stroke was power stroke and the 

second stroke was exhaust stroke.  The principle of power stroke  work by the piston move to top dead center 

(TDC) while flow direction control valve was opened in order to take the air to the cylinder, and cause to the 

piston move to button dead center (BDC) and then, the crankshaft was moved in circular. The piston was moved to 

top dead center again, the air pressure in cylinder was taken to the outside. This stroke was called exhaust stroke 

and this action was repeated in next revolution. In this case, we found that the revolution of  air engine up to air 

pressure. If we increased the air pressure 0.5 bar  cause to the revolutions of air engine were increased  100 rpm 

average and at air pressure 7 bars cause to maximum average engine revolutions  (2,662 rpm), when we increased 

air pressure to 10 bars, cause to  average engine revolution be down    ( 2,147 rpm).When the air engine goes to 

set up with a bicycle, and test that air pressure reaches 7 bar, a bicycle can run average distance 10.43 km/hr. 

Keywords: Air engine / Power Stroke / Exhaust Stroke 

1.
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2.
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3.
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4.
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 3:

4.3

 4.3.1 

 4.3.2  – 

 4.3.3 

 4.3.4 

4.4

 4.4.1 

 4.4.2 

 2.5 – 10 

 4.4.3 

 4.4.3 

 5 

 4.4.4 
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 4 

 4:
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5.

5.1

 (No load) 

 2:

                  2.5 bar  3 bar 

 2.5 (bar) 

 (rpm) 

 3 (bar) 

 (rpm) 

1 1,742 1,980 

2 1,770 1,952 

3 1,801 1,985 

4 1,879 1,987 

5 1,830 1,997 

 1,804 1,980 

 2

 2.5 bar

 1,804 rpm  3 bar

 1,980 rpm 

 3:

                  3.5  4 bar 

 3.5 (bar) 

 (rpm) 

 4 (bar) 

 (rpm) 

1 2,047 2,335 

2 2,020 2,391 

3 2,024 2,335 

4 2,245 2,325 

5 2,200 2,397 

 2,107 2,357 

 3 

 3.5 bar 

 2,107 rpm  4 bar 

 2,357 rpm 

 4:

    4.5  5 bar 

 4.5 (bar) 

 (rpm) 

 5 (bar) 

 (rpm) 

1 2,396 2,412 

2 2,386 2,470 

3 2,318 2,496 

4 2,364 2,443 

5 2,374 2,420 

 2,368 2,448 

 4 

 4.5 bar 

 2,368 rpm  5 bar 

 2,448 rpm 

 5:

     5.5  6 bar 

 5.5 (bar) 

 (rpm) 

 6 (bar) 

 (rpm) 

1 2,573 2,602 

2 2,564 2,608 

3 2,586 2,650 

4 2,594 2,650 

5 2,600 2,640 

 2,583 2,630 
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 5 

 5.5 bar 

 2,583 rpm  6 bar 

 2,630 rpm 

 6:

                  6.5  7 bar 

 6.5 (bar) 

 (rpm) 

 7 (bar) 

 (rpm) 

1 2,647 2,650 

2 2,623 2,675 

3 2,647 2,690 

4 2,672 2,625 

5 2,675 2,668 

 2,653 2,662 

 6 

 6.5 bar 

 2,653 rpm  7 bar 

 2,662 rpm 

 7:

                  7.5  8 bar 

 7.5 (bar) 

 (rpm) 

 8 (bar) 

 (rpm) 

1 2,585 2,648 

2 2,574 2,604 

3 2,585 2,605 

4 2,580 2,580 

5 2,575 2,579 

 2,580 2,603 

 7 

 7.5 bar 

 2,580 rpm  8 bar 

 2,603 rpm 

 8:

                  8.5  9 bar 

 8.5 (bar) 

 (rpm) 

 9 (bar) 

 (rpm) 

1 2,437 2,350 

2 2,470 2,319 

3 2,477 2,335 

4 2,451 2,328 

5 2,428 2,362 

 2,453 2,339 

 8 

 8.5 bar 

 2,453 rpm  9 bar 

 2,339 rpm 

 9:

                  9.5  10 bar 

 9.5 (bar) 

 (rpm) 

 10 (bar) 

 (rpm) 

1 2,220 2,155 

2 2,267 2,176 

3 2,265 2,137 

4 2,236 2,126 

5 2,280 2,140 

 2,254 2,147 
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 9 

 9.5 bar 

 2,254 rpm  10 bar 

 2,147 rpm 

5.2

(No Load) 

 6:

 6  2.5 bar 

 1,800 rpm

 7 bar

5.3

 (load) 

 10:

 7 bar

 (km/hr) 

1 10.38  

2 11.36  

3 10.28 

4  9.55 

5  10.58 

 10.43 

10

 7 bar

10.43 km/hr. 

6.

 50 cc 

 2.5 bar 

2 -

-

 2.5 bar 

 0.5 bar  10 bar

 2.5 bar 

 1,804 rpm  3 bar  

 1,980 rpm  3.5 bar 

 2,107 rpm  4 bar 

 2,357 rpm  4.5 bar 

 2,368 rpm  5 bar 

 2,448 rpm  5.5 bar 

 2,583 rpm  6 bar 

 2,630 rpm  6.5 bar 
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 2,653 rpm  7 bar 

 2,662 rpm  7.5 bar 

 2,580 rpm  8 bar 

 2,603 rpm  8.5 bar 

 2,453 rpm  9 bar 

 2,339 rpm  9.5 bar 

 2,254 rpm  10 bar 

 2,147 rpm 

 2,662 rpm  7 bar 

 10 bar 

 2,147 rpm

 5 

 7 bar 

 10.43 km/hr 

7.

 [3] 

 [4] 

 Guy Negre [5] 

 7  7 bar 

 7 bar 

 2 

 1  2 

1. 

(No load)  (Load) 

2. 

(No load)  (Load) 

3.

4.

8.

[1]   http://www.easyzonecorp.net/network/view.phpID=665 

[2] , 2548, 

.

 17  53

[3] , 2539, 

.

[4] , 2531,

.

[5]  http://www.oknation.net/blog/akom/2008/05/30/entry-1 
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An analysis of Side Wall of Rectangular Cup of Deep Drawing Process

with Various Drawbead Dimension

E- mail: Sarawuty@kmutnb.ac.th 

Hill 1948 Yield 

Criterion

:
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Abstract

Deep drawing is metal sheet deformation where a punch moves to compress blank sheet into die which 

generates critical stress around blank sheet periphery and tensile stress in a drawing direction. Drawbead is used 

to delay a movement of metal substance into die. Therefore, tensile stress value in  drawing direction will be 

increased and a critical stress value in  blank sheet periphery will be decreased which helps to make a thickness 

value thickness of side wall of rectangular cup more stable. A finite element model of rectangular cup drawing 

which an adjustment of drawbead size at a flange of blank sheet according to Hill 1948 Yield Criterion of plastic 

anisotropic property was applied in this present study. The results of the study revealed that a drawbeed helped to 

stabilize a value thickness of side wall of rectangular cup. When a height of drawbeed was increased, a value 

thickness of side wall of rectangular cup would be more stable. Also, when a drawbeed radius was increased, 

value thickness of side wall of rectangular cup would be more close together.

Keywords: Deep Drawing, Drawbead, Rectangular Cup 

1.

 (Deep Drawing) 

 (Punch)  (Die) 

 (Blank Holder)  1 

 (Pulling Force) 

(Restraining Force) 

 1:

2.
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3   

3   

 (Draw bead)  [7] 

(Restriction Bead) 

4

Hosford  [5] 

 2: 
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4.  

 5 

 4 

 Line Drawbead 

5.

 3  ( 1 )

 ( 3 )

 1

 27 

 1 [5]

4.6 7.7 10.3 

3.75 4.75 5.75 

67 77 87 

 3: 

 4 :

 2 

Thickness (t) 0.652 mm 

Yield Stress ( y ) 260 MPa 

Normal Anisotropy ( R ) 1.8435

Strain Hardening Coefficient ( n ) 0.273

Material Strength Coefficient ( K ) 662.175
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5.

6   mm   6 

7.7   mm  10.3   mm 

 1, 2, 4    5   

 3   

 6

8     
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 (principle of 

superposition)

: , ,

Abstract

The principle of superposition is usually employed to determine stresses and deformation in engineering structures. This 
theorem can be applied only when the determined quantity is a linear function to the applied load. If the quantity is 
separately measured, the deflection of beam can be obtained by summing the applied loads acting on the beam. The 
experimental apparatus is portable, which is designed to be used for teaching purpose in normal classroom. The scale 
weights were used to represent the load of the beam. The experimental results were used to explain the principle of 
superposition and Maxwell’s reciprocal theorem.  

Keyword: Principle of Superposition, Maxwell’s Reciprocal Theorem, Mechanics of Materials

Design and Fabrication of Portable Beam Deflection Apparatus Using the Principle 
of Superposition and Maxwell’s Reciprocal Theorem 

E-mail: narongsakn@kmutnb.ac.th, ssv@kmutnb.ac.th
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1.

(principle of superposition) [1] 

(Cantilever beam)

(Maxwell’s Reciprocal) [2]

2.

2.1   (Statically Determinate 
Structure) 

Fx = 0   (1) 
Fy  = 0   (2) 
Mz = 0   (3) 
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1
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P  3 H, V

M
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Indeterminate Structure) 

(Compatibility of Deformations)

2
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M R  3 

 (

)

2.3 (Principal of Superposition)

(Linear

Elastic)

 1:

 2:
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2.4 (Maxwell’s
Reciprocal Theorem)

i P j

j P i ( 6
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       i = j   (5) 

3.

3.1
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u Fij

(influence coefficient), P

i j

7

700 x 450 x

200 mm

0.01 mm

 3: P1 LAC

4: P2 LAD

 5: P1 P2 LAD LAC

 6: P i j

553



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 7:

8

 8:

 9:

 10:

9 10

6

4.

3

 620

F12 F13

 9 F11

(m
m

) 

(kg)

554



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

5.

6.

[1]  L.S. Srinath, “Advanced Mechanics of Solids”, 2nd Ed., 
Tata McGraw Hill publisher, 2003. 
[2] D.N. Fenner, “Dynamics of Mechanical System”, Lecture 
note, Dept. Mechanical Engineering, King’s College London,
2001.

555



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

The construction and the efficiency validation of the operational set

On the automatic automobile air conditioner system

E-mail:  wat_757@hotmail.com 

 (Experimental Research)  One-Group Pretest-Post test Design           

 3  28  (Purposive sampling) 

   

 (AUTO)  84.07/81.43 
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Abstract

This experimental research aimed to construct and validate the efficiency of the operational set on the 

automatic automobile air conditioner system. Moreover, the research was done in order to compare the students’ 

scholastic achievement through the pre test and post test average scores. The sample group was set by purposive 

sampling. They were 28 third-year students who studied in the vocational certificate in mechanical technology 

department at Nakhonsawan technical college. At the beginning of the class, students’ background knowledge was 

assessed through the pretest. Then, the assessments on the operation and the exercise were conducted during the 

course. After going through the lessons, students were assigned to do the post test in order to evaluate their 

learning achievements. Finally, the scores from the pretest, the interval test and the posttest were validated and 

compared to find the learning achievement results. The results showed that the constructed operational set on the 

automatic automobile air conditioner system had the efficiency of 84.07/81.43 which was higher than the set 

criteria of 80/80. The students’ scholastic achievements, the average posttest scores were higher than those of the 

pretest with the statistically significant level at 0.05 

Keywords: operational set, Automatic automobile air conditioner system, Global worming, evaluated, experts 
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 (Manual) 

 (AUTO) 
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 1.  
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2.

 (Experimental Research)  One-Group 

Pretest-Posttest Design 

(AUTO)    

 3 
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.  3 

 1/2551 
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 2

3.

 (AUTO) 

 3  2 / 2551  28 
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 2 
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(AUTO)
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 2 8  

 84.07 /  81.43 
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 1  (AUTO)

N X X
 / 

 (200 )
28 4708 168.143 84.07 

 (40 ) 28 912 32.57 81.43 

 1 

 28  / 

84.07

80

 81.43 

 80 

(AUTO) 

 80/80

       3.2

 (Pretest)  (Posttest) 

 2

( ) ( X )
(SD)

t

 28 8.04 2.117 20.089 

 28 32.57 3.636 47.408 

 2  t 

 .05 

 (AUTO) 

4.

      4.1

              4.1.1  

 (AUTO) 

 84.07/81.43 

 80/80 
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Aircraft Reliability Estimation for Maintenance Plan 

E-mail : sptg@kmutnb.ac.th 

:

Abstract

Reliability plays the important role of aircraft maintenance plan. The time to failure time of aircraft should be 

considered during its operation. The aircraft reliability model can be estimated by statistical method based on 

maintenance plan optimization. The reliability prediction for next mission is forecast and brought to be the 

information for components or parts maintenance plan.

Keywords: Aircraft, Reliability, Maintenance Plan 
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1.

 2 

 (Mission) 

(Maintainability)

(Mean Time To Repair)  (Defect Man-

Hour Rate)  (Schedule 

Maintenance)

[1]

 Life Cycle Cost 

 [2] 

 (Preventive Maintenance) 
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1) 
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 1:

2.

 (Reliability) 

(Failure Rate) [4]  1 

 CELL xxx XY  (

)

 1:  CELL xxx XY
133.2 379.6 716.9 1035.1 1276.8 1542.4 1745.0 1902.3 2174.7 2494.0 2679.2
151.7 449.6 728.9 1040.2 1289.3 1553.3 1759.2 1927.0 2188.1 2512.5 2684.8
157.7 453.6 733.5 1045.0 1335.9 1556.7 1773.1 1935.5 2205.7 2520.0 2685.2
168.1 455.1 739.1 1056.3 1339.2 1559.7 1774.6 1949.9 2216.0 2556.5 2711.7
182.4 493.7 767.4 1059.8 1345.6 1578.7 1781.0 1959.3 2242.1 2563.8
201.4 502.8 808.9 1065.4 1357.5 1586.9 1822.2 1977.0 2265.6 2565.3
236.0 524.0 813.6 1070.2 1365.0 1600.5 1824.9 2002.1 2272.5 2580.4
257.3 548.2 819.9 1082.7 1417.9 1668.3 1849.0 2031.0 2290.7 2581.1
301.9 565.5 840.7 1095.9 1443.3 1675.7 1857.9 2112.7 2303.7 2582.6
313.0 593.2 864.2 1115.7 1449.8 1676.7 1863.1 2114.7 2342.6 2610.8
349.7 604.8 890.0 1165.5 1456.7 1680.4 1866.2 2116.2 2390.0 2634.3
351.9 610.6 933.3 1190.4 1461.7 1683.2 1868.2 2121.5 2440.5 2645.0
354.9 667.3 937.6 1214.8 1464.7 1705.3 1875.4 2141.0 2465.8 2653.7
356.6 693.7 1019.0 1242.2 1531.0 1724.9 1892.1 2143.8 2466.3 2661.9
373.0 705.3 1024.5 1262.2 1556.0 1731.3 1896.1 2163.7 2490.0 2677.9
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3.
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              (scale parameter)

               (shape parameter) 

 CELL xxx XY  

Parameter Estimates 

         Standard      95.0%Normal CI 

Parameter      Estimate          Error        Lower    Upper

Shape 1.77560   0.145679     1.51185  2.08537 

Scale                1693.21      80.5293     1542.51  1858.63

Table of MTTF 

            Standard    95% Normal CI 

Distribution      Mean            Error       Lower    Upper

Weibull        1506.79       70.8337 1374.16   1652.22

 Shape 

parameter ( )  1.7756  

 CELL xxx XY 

1  [5] (  3)  Scale 

parameter ( )  1693.21 

 (MTTF)  1506.79 

 3:  (Bath-tub curve) [6] 
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 Reliability,   R – 36/5:631 – 633, (1987) 
[4] Serghides, V. C., Development of Reliability and
 Maintainability Prediction Methodology for the Aircraft  
 Conceptual Design Process, Master’s thesis, Cranfield  
 University, College of Aeronautics, 1985 
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[6] Elsayed, A.E., Reliability Engineering, Addison Wesley
 Longman, Inc., Massachusetts, USA, 1996 

566



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

Designing the equipment to control remotely the dimmable fluorescent lamp

1 1 2

1.

2.

 E-mail : kumtorn.l@hotmail.com

-

 (Pulse Position Modulation, PPM)  

 0  10 

 5 

:

Abstract

This paper presents to design of the equipment for remotely controlling the dimmable fluorescent lamp.  It 

can be used for ON-OFF and dimming luminance fluorescent lamp by remote control. In this research, infrared 

signal is used in the transmitter and receiver and modulated by Pulse Position Modulation(PPM) method. After 

that, the signal will be used to compute by the microcontroller.  The power output of this method is 0 – 10 Voltage. 

It will be used to control the fluorescent lamp by linking with dimmable analog electronic ballast of the fluorescent 

lamp. The result of the study show that the Dimmable Fluorescent Lamp can be used to control appropriately and  

plan for energy  saving with in the building.

Keywords: Pulse Position Modulation, Electronic Ballast, Illumination
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The Coin-Checking Machine 

1 2 3

E-mail : pstk@kmutnb.ac.th 

 10     5 

 2  1 

 1  2  5  10 

 2 

 MCS-51 

 LCD 

 5.16 

:   LCD 
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Abstract

At present, coins play the role of spending for bus tickets, public phones and various slot machines etc. 

There are many kinds of coins with different sizes and values such as ten-baht,   five-baht, two-baht and one-baht 

coins etc. These may be real coins and fake coins included in the machines. For the fake coins, it will affect the 

economic loss. Hence, we conceptually constructed the coin checking machine amount of each kind of coins. In 

checking this coin uses the principle sorts out each kind coin follows the size of a coin. From that time then do 

checking coin by 1, 2, 5 and 10 coin transportations and reach the channel checks a coin. Check a coin will do 

checking diameter of a coin and check the thick of a coin.  Which checking is like a diameter of a coin uses 

checking by use the light mourns to shine is formed light origin and use respond the transistor is formed take the 

light. Checking the thick part and the inventory that use to do a coin will use the coil involve 2 group axles. When 

a coin runs to come in the pull value leads of the coil will modify to become give the frequency crowds the stump 

modifies to go to. Which each kind coin bears fruit is born the frequency crowds rough stump and signal to go to 

give with the cow carry the telephone MCS-51 from that time will show go out the screen  LCD  by show. The cost 

of each kind coin and total up the cost of all coin.  The results of this project showed that the checking coin 

machine could work with the average error of 5.16%, due to the error of checking of the inductive method, 

whereas other systems could work with accuracy. 

Keywords: Check  Separate  Coin  Microcontroller  LCD display.
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Shower Heater Temperature Control Base of Microcontroller 

E-mail : donson@lpru.ac.th 

 12  8  4 

 32-42  0.5 

 : 

Abstract

 This research paper presents the approach to control temperature of a shower heater by a 

microcontroller. The digital control had a feedback to compare the error value and check the trends of 

temperature increases or decreases so it could estimate the trend of temperature in advance. The accuracy of the 

temperature measurement was 12 bits: 8 bits for full integer and the other 4 bits for points. A microcontroller was 

used to calculate and send signals to control the triac so it adjusted the voltage appropriate for the shower heater 

and could control the water at a stable temperature. From the experiment, it could control the temperature of a 

shower heaterat th erange of temperatue between 32-42 C  with the error rate of less then � 0.5 C.

Keywords : Temperature Control, Microcontroller 
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 Vout=V[set point]+error*k;
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Virtual Osciloscope Experimental Set

E-mail :  sspr@kmutnb.ac.th 

 (Clipper)  (Clamper) 

 Simulation 

Simulation      

 (Oscilloscope) 

 95% 

:   DAQ 

Abstract

At the present time, learning and instruction are very vital to human life whether it is in class or general   

learning.   The more technology has been developed, the more instructional media will have to be developed 

considerably in order to catch up with advanced technology forward.  This project builds the group experiences 

the measuring instrument crowds like TRUE cow for uses in value experiment measurement and the group 
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experience clip fiber plants circuit  , and wind fiber plants circuit ,  in value measurement from TRUE circuit 

Simulation for compare with with the value from value measurement in of clip fiber plants circuit , and of wind 

fiber plants circuit ,  for compare with the value in the measurement of the circuit with TRUE circuit that , there is 

how much is the difference a little very ? Of proceeding project in this time , can build the group experiences the 

measuring instrument crowds like TRUE cow by like TRUE measuring instrument program crowds the cow 

,Oscilloscope , can use in circuit clip fiber plants measurement , and wind fiber plants circuit ,get by effective in 

value measurement about 95%   by compare with with a signal that from measuring clump cow TRUE 

instrument , 

Keywords: computer  DAQ, Oscilloscope, Clamper  Clipper
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The detected Frequency Electromagnetic Wave Signal For High Frequency 

E-mail : sspr@kmutnb.ac.th 
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 AGC Sensibility  8.152996031 

dBm -11.03052404 dBm  34%-46% 

:

Abstract

 Technology immediately developed that uses more electromagnetic wave frequency regions is the cause of 

frequency overlap. A Detected Frequency is equipment used to detect and identify the electromagnetic wave 

direction, concentration and frequency of a signal. Electromagnetic Wave Signal for Very High is widely used 

especially for television signals. The objectives of this project are to build a Detected  Frequency Electromagnetic 

Wave Signal for Very High direction finding and to show the results as a concentrated signal.  The Frequency 

Detected in this case consists of two parts: hardware composed of the Frequency Trap Electromagnetic Wave 

Signal and also a Microcontroller to support computer connections, which were mainly controlled through a 

circular antenna fixture with a stepping motor. The 32 steps of the Detected assessed signals by a Yakiuda antenna 

and showed signal concentrations results on the Frequency Detected’s LCD monitor. The second part is the 

software written in Assembly Command in/for the Microcontroller that was controlled by a Visual Basic Program 

installed in a computer. The program commanded the electromagnetic wave Detected and displayed the result as a 

Radar Graph on the computer monitor.  The results showed the efficiency of The Frequency Detected for the six 

VHF to UHF TV channels of 3, 5, 7, 9, NBT and TPBS. Evaluation compared and showed the concentrated signal 

as a Radar Graph clearly identifying the direction at a set place and time over five tests for each channel. The 

concentrated efficiency of The Detected Frequency Electromagnetic Wave Signal averaged over the six TV 

channels when compared to a reference concentrated signal from AGC max. highest ideal of 23.97940009 dBm 

was 56.5413%. The result showed that an efficiency of normally used AGC Sensibility for television tuners has a 

rate of 8.152996031 dBm - 1.03052404 dBm, in consequence the Detected Frequency Electromagnetic Wave 

Signal for VHF to UHF has an effective detected signal and standard assessed result. 

Keywords:  Detected receiver  Microcontroller  Stepping motor  Visual basic  The concentrated signal 
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A Design of Short Circuit Protection Unit Based On Embedded Systems 

1 2

1

2

E-mail : 1wtn@kmutnb.ac.th, 2 nattapholj@kmutnb.ac.th

 Hall Current Sensor  200 

 0-3  ARM7TDMI-S  LPC-

2132FBD  60 MHz 

 2.24 

 (thermal 

operation)  IEC 255  BS 142 

:

Abstract

This paper presents a design of short circuit protection unit based on embedded systems for replacement 

of traditional circuit breaker which is based on mechanical disconnection. The designed system are composed of 

hall-effect current based sensing unit, signal conditioning unit for filtering and shaping into full-waved sinusoid 

between 0-3.0 volts, processing unit implemented by LPC-2132FBD of ARM7TDMI-S with the speed of 60 MHz. 

In the processing unit, a program for calculating the maximum current value and rms value are developed under 

the processing speed of 2.24 S . From the experiments, it has been proved that the system can disconnect the line 

to prevent the short circuit under the thermal operation curve from IEC 255 and BS 142 standard. 

Keywords: circuit breaker, embedded systems.

604



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

1.

-

 (Circuit Breaker) 

 Miniature Circuit Breaker (MCB) 

  100  Molded Case 

Circuit Breaker (MCCB)   1000 

 thermal curve   thermal-

magnetic curve  

 thermal 

 thermal-magnetic  IEC 255 [1] 

BS 142 [2] 

 [3] 

 [4] 

-

 [5],[6] 

2.

2.1

 Hall-Effect Current 

Sensor  ACS754-200A 

 AC  DC  200 

 1 

 1  ACS754-200A [7] 

2.2

 (Signal 

Conditioning)

(Active Low-pass Filter) 

(Signal Offset)  (Active Full 

Bridge Rectified) 

605



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 50 Hz 

Hall-Effect Current Sensor 

 0-3.0 

 2 

 (Analog to Digital module) 

 2 

0.1t ms

 3

2.3

 1)

 2) 

(Ipeak)  (Irms) 3)

 thermal curve 

magnetic-thermal curve 4) 

 3 

 ARM7TDMI-S  LPC2132FBD64 

 4 

 32 

 60MHz  64 

 (ADC)  2.24 

/

 ARM7TDMI-S 

 5 

 RISC (Reduced 

Instruction Set Computing) 

 (Digital Signal Processing) 

 4  ARM7-LPC2132 V1.0 

Signal Conditioning 

Input Output

0-3.0V

606



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 5  ARM7TDMI-S 

LPC2132FBD [8]

0
t

Im

t
0
t t

n
t

 7

    2.4 

 (Current Source) 

 (Sine Wave) 

 1000 

3.

    3.1 

 7 

 ( mI )

 7 

( mI )  Sampling Rate 

 Sampling 
0
t

0 t
t

0 0
( ) I sin(100 )

m
i t t    (1) 

0 0
( ) I sin(100 100 )

m
i t t t t  (2) 

 (2)

0

0

0

sin(100 100 )

sin(100 ) cos(100 )

cos(100 ) sin(100 )

t t

t t

t t

  (3) 

M cos(100 )t N sin(100 )t

 (3) 

0

0 0

sin(100 100 )

Msin(100 ) Ncos(100 )

t t

t t  (4) 

 (4)  (2) 

0

0 0

( )

MI sin(100 ) NI cos(100 )m m

i t t

t t
   

(5)

 (1)  (5) 

0 0

0

( ) M ( )
I cos(100 )

N

i t t i t
t

m
   (6) 

 (1)  (6) 

0

0
0 0

( )N1
100 tan

( ) M ( )

i t
t

i t t i t
   (7) 

 Amplitude 

 2 
0

sin(100 ) 0t

0

0

( )
I

sin(100 )m

i t
t

    (8) 

0
sin(100 ) 0t

0 0( ) M ( )
I

Nm

i t t i t     (9) 

    3.2 

 thermal 

magnetic

607



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 IEC 255  BS 142 

 BS 142 

 4  1  

K
T

1I
I

                  

(10)

T  ) (  

K  Static relay 

(digital)

 0.05  1.0 

I

I

 1  BS412 

Normal inverse 

Very inverse 

Extremely inverse 

Long-time inverse 

0.02

1.00

2.00

1.00

0.14

13.50

80.00

120.00

 8  thermal-magnetic 

4.

     4.1 

 Hall Current 

Sensor  0-180 

 9

 9  0-180A 

    4.2 

 0-180  Hall 

Current Sensor 

 10 

 0-3.0 

 11 

1, 2.0 , 80K

608



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 10

 11  0-180A

4.3  (RMS) 

(RMS)

 ( mI )

 RMS 

 Hall-Effect Current Sensor 

 1 

 RMS 

 RMS  0.7  12 

 12  RMS 

4.4

 IEC 255  BS 142 

 10 

1, 2.0 , 80K

13

 1.2  In (

 In  32 )  5.0 

 In  thermal cure 

 5.1 

 In

 magnetic 

 13

                thermal curve

5.

Hall-Effect Current Sensor 

1 0.7

1.2-5

magnetic zone

thermal zone  

609



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 thermal  IEC 255  BS 142 

 13 

 200A 

 Home Automation 

6.

[1] IEC 255 International Standard 

[2] BS 142 International Standard 

[3] YanYan Luo;  JianGuo Lu;  ZhiGang Li, "Study of 

reliability test and analysis for miniature circuit breakers," 

Electrical Contacts, 2002. Proceedings of the Forty-Eighth 

IEEE Holm Conference on , vol., no., pp. 80-85, 2002. 

[4] Stammberger, H.; Pursch, H.; Zacharias, A.; Terhoeven, P., 

"Simulation of the temporal behavior of circuit breakers 

and motor starters," Electrical Contacts, 2004. Proceedings 

of the 50th IEEE Holm Conference on Electrical Contacts 

and the 22nd International Conference on Electrical Contacts , 

vol., no., pp. 35-40, 20-23 Sept. 2004. 

[5] Nochumson, C.J., "Application of new technologies in power 

circuit breakers with higher interrupting capacity and short 

time ratings," Pulp and Paper Industry Technical Conference , 

1999. Conference Record of 1999 Annual , vol., no., pp.27-41, 

21-25 Jun 1999. 

[6] Khargekar, A.K.; Pavana Kumar, P., "A novel scheme for 

protection of power semiconductor devices against short 

circuit faults," Industrial Electronics, IEEE Transactions 

on , vol.41, no.3, pp.344-351, Jun 1994.

[7] ACS754 Current Sensor User manual  

[8] Phillip-LPC2000 User manual

7.

.

- -

. .

610



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 LAN

Development of Digital Signal Analysis with Virtual Spectrum Analyzer 

via LAN System 

1 2 3 4 5
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Abstract

This paper describes the development of digital signal analysis with virtual spectrum analyzer via LAN system. 

The main objective is creating an on-line lab instruction tool. Since, nowadays digital oscilloscope is quite 

expensive and can be damaged if not handled properly. Its function is also limited by the manufacturer concerned, 

the researchers have designed and created a virtual spectrum analyzer using LabVIEW to interface with Tektronix 

TDS5054 digital oscilloscope through virtual GPIB port which can be used via a LAN system. The researchers 

also create a hardware signal generator unit to be used in teaching digital signal analysis. Upon testing, the 

virtual spectrum analyzer works satisfactorily and students can learn through the LAN system quite well. The 

virtual spectrum analyzer gives out the result in line with the calculation in a comparison. 

Keywords: Virtual Spectrum Analyzer, Local Area Network, Virtual GPIB 
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**  - 

1518 .  10800 

 dsPIC30F2010 

 2  180  (Fuel Cell) 

 180  25 kHz 

 2  dsPIC30F2010 

 90 

:

Abstract

 This paper presents 2-phase fuel cell boost converter controlled by a microcontroller dsPIC30F2010 at a 

phase shift of 180 degree, with interleaved technique or parallel the power circuits. By the principle of pulse width 

modulation (PWM) for driving power MOSFET have a phase shift of 180 degree and a constant switching 

frequency of 25 kHz. The converter will operate at high efficiency and low ripple current. As a result, fuel cell life 
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time will increase. Experiment results verify that the 2 phase fuel cell boost converter by using interleaved 

switching  technique controlled by microcontroller dsPIC30F2010 have efficiency of 90%. 

Keywords: Boost converter, Interleaved technique, Microcontroller.
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Simulation of Power Electronics Circuit by switching model

by Matlab-Simulink 

1 2 3

1,2

2,3 -

Ni

 26V 

 60V  10A 

 :

Abstract

The proposed paper presents to analysis power electronics circuit by using switching model by Matlab-

Simulink program. The output voltage and induction current from voltage and current equations by derived from 

boost converter circuit in different states to build switching model are detailed. Experimented and simulation 

results illustrate that the boost converter is adapted input voltage from 26V to output 60V at input current  of 10A. 

Therefore simulation by switching model can be able to reference and design, test method power electronics 

circuit.

Keywords: Boost converter, Switching model 
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Study on an Electromagnetic Wave Scattering from a PEC Cylinder by

Using the Uniform Geometrical Theory of Diffraction 

1 2 2 2

1
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Abstract

This paper presents a study on a wave scattering from a PEC cylinder by the using Uniform Geometrical 

Theory of Diffraction (UTD). The UTD is a high frequency method used to describe the electromagnetic radiation 

and scattering problems. In this work, the UTD is applied to analyze the scattered field from a PEC cylindrical 

structure. The results of the total field of the UTD solution agree very well with the results from the NEC-BSC 

program, which is a simulation program for the electromagnetic high frequency analysis of the radiation from 

antennas in the presence of complex structures. The UTD analysis is provides the physical insight of antenna 

radiation mechanisms as well as efficient and accurate for treating a variety of practical antenna configurations. 

Keywords: Uniform Geometrical Theory of Diffraction (UTD)  
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High Gain Non-Isolated Converter for Fuel Cell Distributed Generation 

1 2 3

1,2

2,3 -

-

 200 V  1000 W 

26V  200V 1000 W 

  88.6 % 

 :

Abstract

The purposed paper presents to analysis and design of high gain for fuel cell converter. The high voltage 
power supply is practical and development converter for applicable and appropriate in associate with fuel cell. 
The advantage of the proposed converter topology is high voltage ratio to able. Concepts of the research are to 
design high gain non-isolated converter, at 980W maximum output power and high efficiency and reliability. The 
prototype converter is operated at input voltage of 26 V, output voltage of 200 V, and rated output power of 1000 
W. The experimental results authenticate the excellent performance at maximum efficiency of 88.6%. 

Keywords: Boost converter, Converter, Fuel Cell
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Influence of Silt Contents on Unconfined 

Compressive Strength of Cement Treated Clays 
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Abstract

This paper is to present the relationship between silt content and engineering properties of fine grain soil 

admixed with cement by unconfined compressive test(ASTM D 2166-85). Fine grain soil sample was categorized 

into two types namely: 1. Natural clay 2.Synthesized clay mixed by silt of 0  %15 % , 30%and 45% of sample 

weight. The cement was mixed in the amount 0%, 7.5%, 15%  and 20% by weight of mixed soil sample and was 

then cured at 7 days and 28 days. 

From this study it could be observed that unconfined compressive strength of fine grain soil stabilized soil 

increases by increasing of cement content, curing age and percent silt content. The strength equation is based on 

the empirical finding that the unconfined compressive strength of cement stabilized soils at a particular curing 

time is dependent only upon the total water of grain soil stabilized /cement ratio, Aw/Cw. Equations agreed well of 

Natural and synthesized clay specimens one. The difference of total water of grain soil stabilized / cement ratio in 

ranges between 1.75 to 6.91 and 4.50 to 61.95 respectively. The predicted strengths are in good agreement with 

the observed values within acceptable engineering error. 

Keywords: Fine grain soil, Unconfined compressive strength , Predict strength equation
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 Abram’s Law 
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Improvement of Transition Section of Roadside Barrier and Bridge Railing 

1 2 3

 E-mail : 1ssk@kmutnb.ac.th , 2sci@kmutnb.ac.th

 (Terminal Connector) 

:

Abstract

According to standard drawings of installation of roadside barrier by Department of Highways (DOH), where 

errant vehicle loses control to the roadside, snagging of errant vehicle can be expected and cause severe accident.  

This study then examines the current situation of such problems and designs the transition section between W-

Beam Guardrail and bridge railing to prevent snagging. According to the study, terminal connector is proposed to 

connect between these two rails.  The force acts on the railing and terminal connector are determined.  The details 

of connectors including W-Beam plate, bolts, and connections are designed and assembled.  The results of the 
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study provide the detailed drawing of the terminal connector between W-Beam Flexible Post and different types of 

bridge railing used by DOH. 

Keywords: Roadside Barrier,  Bridge Railing, Terminal Connector 
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The production process of in house ceiling made from vetiver grass 

sayamk@kmutnb.ac.th

 (  .876-2547) 

, , , ,

,

 10   

 90%   10%   120 

 0.80 / . .      150

  5   - 6    

 7.71  %  15.37  % 14.25  %  0.821  /  .    .

 0.59

 22.61   2, 212   

:

Abstract

This paper aims to study production process of in house ceiling made from vetiver grass. The engineering 

properties were tested according to Thai Industrial Standard of smooth plywood (TIS 876-2547) namely: moisture 

content, water absorption, swelling, density, internal adhesion or vertical tension test, bending test and elastic 

modulus. To form the ceiling, it was found that the suitable length of vetiver grass was 10 cm. with proportion of 

vetiver grass to urea formaldehyde glue of 90:10. The temperature used to press the specimen is 1200c with density 
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and pressure of 0.80 gm./cm3and 150 psi, respectively and The specimen was pressed for 5 to 6 minutes. The tested 

results revealed that moisture content, water absorption, swelling, density, internal adhesion or vertical tension 

test, bending test and elastic modulus was 7.71%15.3% 14.25% 0.821 gm/cm30.59 Mpa 22.61 Mpa 2212 Mpa, 

respectively.

Keywords : house ceiling, vetiver grass, smooth plywood
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Built-up 3D trusses from scrap deformed bars 

used as transfer beams in structural testing 

1 2

E-mail: 1cdr@kmutnb.ac.th , 2skg@kmutnb.ac.th

 ASTM  Wide flange 

         Wide flange 

 (L/600) 

:

Abstract

The transfer beam used in the structural testing standard method, e.g. Standard Test Method for Flexural 

Strength of Concrete, generally is produced from wide flange steel shapes which are heavy and expensive.  The 

tensile test for deformed bar gives a lot of scrap which some of its still can be used even pulled beyond yield point.  

This scrap will be reused as the members of 3D trusses, which will be replaced the wide flange beam in some 

testing method.  The 3D trusses were tested and found that they could transfer load and complied with the 
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deflection requirement (less than L/600).  These 3D trusses can be used as the transfer beams in the structural 

testing standard method.

Keywords: Flexural Strength, Truss, Scrap 
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INFLUENCING FACTORS OF PERMEABILITY ON

FINE GRAINED SOIL ADMIXED WITH CEMENT 

1 2 3

E-mail:  1cafair_@hotmail.com  , 2 pnv@kmitnb.ac.th , 3 chairatsuk@yahoo.com

 2 

 0 : 100 , 15 : 85 , 30 : 

70  45 : 55  7.5 , 15  20  7  28 

7  28  28 

: ..

677



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

Abstract

This research observe the process to improve engineering properties of soft clay as two values interesting 

to study permeability and pore size of soil admixed with cement. The purpose of this research was to determine the 

Influencing Factors of Permeability on Fine Grain Soil Admixed with Cement. Fine grain soil sample was Natural 

clay mixed with silt of by 0%,15%, 30% and 45% of sample weight. The cement was mixed in the amount of 

7.5%,15% and 20 % by weight of mixed soil sample and was then cured at 7 days and 28 days. Triaxial 

Permeability Test with Two Back Pressure Systems was conducted in the research. From the study it could be 

observed that permeability in fine grain soil increase as silt content increase but when the cement admixed 

increase the permeability was decreased. Then the curing time as 7 days to be increased permeability more than 

curing time of 28 days. This result was decreased settlement of soft clay so following quantity of silt admixed, 

amount of cement admixed and curing time. 

Keywords: Fine grain soil, Permeability  Pore size. 
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Development of Prototype of Constant Pressure Control

 for Consolidation  test

1 2 3

E-mail: 1supat_jan@hotmail.com, 2 pnv@kmutnb.ac.th, 3chairatsuk@yahoo.com

 1 

   

    

:

Abstract

This research is to develop Prototype of Constant pressure control   for Consolidation  test.  Consolidation 

test is an essential method for determining parameters which can be used for calculating the settlement of soft clay 

layers. Conventional testing procedure is time consuming which takes at least a week to complete. This paper 

presents the newly developed consolidation testing equipment using electronic devices and a water pressure 

control. This aforementioned equipment is capable of reducing testing time. The advantage of this type of cell is 

that drainage  can be precisely controlled  In addition  Hydraulic loading system gives accurate control of applied 
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load over a wide range including high pressures on large diameter samples.  Verification test showed that the 

equipment developed provided similar consolidation test results as those obtained using conventional 

consolidation method. 

Keywords: Consolidation , Soft clay layers,  Water pressure , Constant pressure  . 
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Management Information System Through the Learning Network 

E-mail: pathamakorn@hotmail.com
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Abstract

 The purpose of this research was to study the developing information technology to managed study the 

curriculums though the network that faster and more convenient to managed the information. The research 

collected data from 155 sampling groups who studying in the Faculty of Technical Education of Rajamangala 

University of Technology Isan, Khonkaen campus.  The instruments used for the research were: a set of the 

developed system by using PHP and some parts of MySQL database which consisted of checklist and rating scale 

questionnaires. The data were analyzed by SPSS V.11. to find percentage, arithmetic mean and standard deviation. 

The result of this analysis regarding satisfaction of the 155 samples found that the overall approval ratings of the 

satisfaction of the sampling groups were at high levels, 4.125. When considering in specific items, it was found 

that it  was at a very high level for every item expectance, the good pattern and used convenient was at moderate 

level.

Keywords: Information,  Network 
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:

Abstract

In this work, we develop embedded concurrent  fuzzy control systems. The fuzzy control systems are very 

popular, for example, temperature controllers, washing machine controllers, humidity controllers, pressure 

controllers etc.  Developing fuzzy systems on embedded systems is challenging since embedded systems have 

limited resources in both memory and speed. In this research, we propose two solutions in developing two 

concurrent fuzzy controllers to run simultaneously in real-time. We study pros and cons for each solution in terms 

of how it work and its implementation to make it suitable for embedded systems constraints. Here, we use the 

temperature controller as a prototype for it is popular in consumer electronics.

Keywords: Fuzzy Systems, Embedded Systems, Fuzzy Control Systems, Temperature Controllers 

1 ( ) 2
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#pragma in te r rupt  In te r rupt_ISR / /
vo id  In te r rup t_ISR(void){  

   / /  one  t ick  every  500us  a t  16Mhz 
    i f  (PIR1bi t s .TMR1IF){  

// set up timer 1 again to interrupt 500us in future 
PIR1bi t s .TMR1IF =  0 ;  
T1CONbi ts .TMR1ON = 0 ;  
TMR1H  =  TMR1RESET_HIGH;  
TMR1L  =  TMR1RESET_LOW; 
T1CONbi ts .TMR1ON = 1 ;  
/ /  Task_0 Read  Input  
 t ask_counter++;  
i f ( task_counter>=

TASK_COUNTER_MAX)
   t ask_counter  =  0 ;  
swi tch  ( task_counter )  {  
  case  0 :  i f  ( task0_enable  == TRUE)

fuzzy_temp_cont ro l ( ) ;
b reak;

case  1 :  i f  ( t ask1_enable  == TRUE)
fuzzy_humid_cont ro l ( ) ;
b reak;  }}}  
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Abstract

The purposes of this research were (1) to development of Academic Achievement Management Information 

System via Internet: a case study of  Rajamangala University of Technology Khon Kaen Campus, and  (2) to 

improve the performance of management and searching Academic Achievement. An Academic Achievement 

Management Information System employed 7 parts which included (1) Department management part, (2) User 

management part, (3) Login part, (4) Type of Academic Achievement management part, (5) Academic Achievement 

management part, (6) Searching part, and (7) Report part. Tools used in this research were (1) PHP Language for 

development program, (2) MySQL for Database management system, and (3) the questionnaires that asked experts 

for efficiency and users for satisfaction toward the Academic Achievement Management Information System. The 

sampling group for this research selected by using Simple Random Sampling was 20 users and 3 experts. The result 

of this research showed that the efficiency of Academic Achievement Information Management System evaluated 

by experts into Unit test was at the good level (X = 4.26), Integration test was at the good level (X = 4.11), 

Usability test was at the good level (X = 4.30), Performance test was at the good level (X = 4.13) and Security test 

was at the best level (X = 4.67). Finally, the efficiency of Academic Achievement Management Information System was 

at the good level (X = 4.24).  The satisfaction of Academic Achievement Management Information System which 

evaluated by users was at the good level   (X = 4.24). Therefore, Academic Achievement Management Information 

System was able to management academic achievement and highly responsive to users demanded and expectations 

Keywords: Information System, Academic Achievement. 
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Improving Backup System for Notification and Monitoring Program within 

Communication Network 
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-  (Sync)  WCF -

:

Abstract

This article has the objective to develop a Data Backup System for Communication Monitoring and Warning in 

Network: A Case Study of True Visions Co.,LTD. If communication in the network has high density and causes the 

program to be unable to work, the system will check usage value of CPU and RAM, including status of the 

communication within the network. The system can distribute data to other computers in the network from the computer that 

was installed the monitoring program. The RAID’s concept was used for data backup controlling for monitoring, and the 
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Load Balancing concept was used to distribute tasks to the Data Backup System of the Communication Monitoring 

and Warning in the Network Program. For the part of data receiving-sending between the systems (Sync) will use the 

Technology of WCF for data receiving - sending.

Keywords: Backup System, Monitoring

1.

 HTTP ICMP 

 (Server) 

 (Web 

Application)

2.

2.1 RAID 

 (Data Redundancy) 

RAID (Redundant Array of Independent Disk) [3] 

 RAID 

 RAID  1 

 (Redundancy) 

RAID

 RAID  1 

 “Strip” 

 RAID  0 

 “Strip” 

 RAID  1 

2.1.2

714



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

2.1.3

 Strip 

 RAID  1 

 (Write Penalty) 

RAID  2  6 

 Strip 

2.1.4

2.2

(Load Balancing) 

 (Least Connection) [4] 

 (Server) 

3.

3.1

 1

 1

3.2

 2

 2

715



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

3 .2 .1

3.2.2

 2 

3.2.3

3.2.4

3.2.5

 Processes 

3.2.6

 5 

4.

4.1

 3 

 Source Code 

 4 

4.2

 5 

 CPU, Memory, Network 

Traffic

716



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 3

 4

 5

n

i
iXSub

1
100

nSubXPersentX ii /

100/LengthItemPersentXCountItem ii

Sub

 3

  - 
1X  : CPU  

  - 
2X  :  RAM  

  - 
3X  :   Traffic 

     
3/100

1

n

i
iXX

n

i
iXSub

1
100

nSubXPersenX ii /

100/LengthItemPersenXCountItem ii

( )

   

   - CPU 

   - RAM 

   -  Traffic 

>=

   - CPU 

   - RAM 

   -  Traffic 

- CPU

- RAM

-  Traffic 

717



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

n

iX

iPersentX

LengthItem

iCountItem

 Source Code 

 6

5.

 7 

 Y  8 

 7

 8

 9 

 9 

 Host Test 

Type_Monitor

IP_Host_Check  

 IS Enable  Y 

 N 

Status  Time_Out 

 10 

Switch 

718



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 10

  N     IP Address 

 11

 11

 (Report) 

 12  IP 

 12  (Report) 

6.

7.

[1] ,“

,” Available online at 
http://suanpalm.kmutnb.ac.th/iwebform

[2] , “
,” Available online at 

http://thesis.stks.or.th
[3]  ,“ RAID: Redundant Array of 

Independent Disks,” Available online at 
http://www.nextproject.net/article_detail.aspx?a_id=34 

[4] , “Web Server With  Load Balancing 
By  PG07,” Available online at 
http://gangku.thainetdev.com/g07sec02/index.htm 

[5]  Priya Dhawan,“Building Distributed Applications 
ASP.NET Web Services or .NET Remoting,” Available 
online at http://msdn.microsoft.com/en-
us/library/ms978420.aspx

719



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

A Study of WiMAX’s cell and Mobile collaborative Mesh Deployment 
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Abstract

Nowadays WiMAX technology offers several advantaged over the currently available technology such as 

GSMs or UMTS technology and to be a solution for those thing. Despite the clear advantages of the mesh mode in 

WiMAX networks, its development are currently at an early stage, due to the high complexity of the necessary 

mechanisms. In this situation, we propose an original, much simpler solution: the so-called support-mesh mode, the 

purposes of this research are to study the application of WiMAX, In case of some WiMAX nodes are fixed and mobile, 

then we study about the performance of the communication between mobile node when we put the mobile WiMAX, such as 

WiMAX mobile car or movement WiMAX node in between fixed WiMAX node. Also, the behavior of users will be 

considered as some users may be stationary users, while others may be mobile users. The traffic also will be 

studied that whether in normal time or rush hour. Our study will be focused on the link as WiMAX Mesh move or 

when the signals are low, and then we find the way to solve the problem. Lastly, we will discuss about how to 

merge fix and mobile WiMAX node technology, and how to handover between mobile nodes whether they change 

to another WiMAX Mesh network. 

Keywords: WiMAX, Mobility Model, Mesh, Line of Sign and non-line of Sign. 
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1.  Introduction 

For this paper, we introduce the WiMAX network 

that including both Fixed and Mobile WiMAX with 

IEEE 802.16d and IEEE802.16e standards and study 

about the collaborative of them, consider for figure 1.1 

Mobile WiMAX
(802.16e OFDMA)

Fixed/Nomadic/Mobile Devices
(Laptops, Handhelds, PDAs, 

indoor and outdoor CPE)

Fixed WiMAX
(802.16d OFDM)

Fixed devices
(outdoor and indoor CPEs)

Figure 1.1 Fixed and Mobile collaborative 

The IEEE 802.16   is a standard of WiMAX 

system, which it’s including 2 standards, those are 

IEEE 802.16d and IEEE 802.16e and both of them 

provide a mechanism for creating multi-hop mesh, 

which can be deployed as a high speed wide-area 

wireless network. They also have the ability in 

supporting of connections for both Line of Sight 

(LOS) and Non Line Of Sight (NLOS) [1] and make 

them suitable for offering/providing ubiquitous 

services in rural and urban areas. Their high speed 

ability and symmetrical bandwidth characteristic can 

satisfy the needs of individual customers, public 

administrations, and enterprises of all sizes. Moreover, 

the cellular coverage makes its deployment extremely 

fast and relatively inexpensive. The IEEE 802.16d and 

IEEE 802.16e specify the air interface for fixed and 

Mobile BWA system in the frequency range 10-16 

GHz and below 11 GHz. The standard cover both the 

Media Access Control (MAC) layer and Physical 

(PHY) layers, the 802.16 MAC layer was design to 

accommodate different PHYs and service, which 

address the need of different environment. In this 

paper, systems of interest are those operating at 

frequencies below 11 GHz, where LOS is not required 

and using Orthogonal Frequency Division 

Multiplexing (OFDM) modulation, known as 

“Wireless MAN-OFDM” air interface. The Topology 

of an IEEE802.16 based network consists of one base 

station (BS) and one or more subscriber station (SSs). 

In point to multipoint (PMP), which is the only mode 

for sharing media considered in this paper, the SSs 

within the given antenna sector receive the same 

transmission broadcast by the BS corresponding in the 

general to the internet service provider (ISP) on the 

downlink channel (DL). Each SS is required to capture 

and process only the traffic addressed to itself (or to 

the broadcast group or multicast group, it’s a member 

of). On the uplink channel (UL) however, the time 

division multiple access (TDMA) scheme is applied. 

DL and UL channels are duplexes using one of the 

two following techniques: Frequency Division Duplex 

(FDD) and Time Division Duplex (TDD). For this 

paper we focus on 802.16d for fixed broadband 

wireless (Fixed Wireless for WiMAX) and 

IEEE802.16e for Mobile WiMAX system and will be 

operated in FDD mode. In this paper we discuss the 

design and implementation difficulties concerning 

network coverage discovered in a test-bed 

implementation of WiMAX. We point out the 

presence of unexpected in the coverage, which are not 

inherently characteristic of the WiMAX concept and 

also we consider re-cofigurable mesh organization of 

WiMAX base stations, we suggest directions for 

further development of this kind of network operation, 

partly based on our practical experience. Despite the 

clear advantages of the mesh mode in WiMAX 

networks, its development are currently at an early 

stage, due to the high complexity of the necessary 

mechanisms. In this situation, we propose an original, 

much simpler solution: the so-called support-mesh 
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mode, the purposes of this research are to study the 

application of WiMAX.  And also we will apply this 

technology in the emergency scenarios such as 

Earthquake, wildfire, and flash flood. When those 

thing happens and the rescue team, probably 20–30 

members or more, have to be in place, so they need 

the equipment that can communicate with each other 

to provide their help to the people or animals in place. 

In the case of WiMAX nodes are fixed and some node 

are terminated, then the mobile WiMAX, such as 

WiMAX mobile car or movement WiMAX node are 

needed and used instead of fixed WiMAX node. Also, 

the behavior of users will be considered as some users 

may be stationary users while others may be mobile 

users. The traffic also will be studied that whether in 

normal time or rush hour. The study will be focused 

on the link as WiMAX Mesh  move or linkage goes 

down to find out how to solve the problem. Lastly, we 

will discuss about how to merge fix and mobile 

WiMAX node technology, and how to handover 

between WiMAX handsets whether they change to 

another WiMAX Mesh Router or when they are taken 

to another place. 

2. IEEE 802.16d with mobility support

The IEEE 802.16d only covers fixed networks 

which have lead to IEEE conducting work in a 

mobility version, 802.16e. Another approach to solve 

the lack of mobility in 802.16d have been made in 

Mobility Support for IEEE 802.16d Wireless 

Networks. Their approach have the goal to enable 

mobility in IEEE 802.16d without modifying the 

standard.

2.2. IEEE 802.16e with seamless mobility 

Even though IEEE just completed the work on the 

802.16e standard there have already been suggested a 

mechanism for enabling seamless handover in 

networks based on the standard. It is described in a 

Seamless Handover Mechanism for IEEE 802.16e 

Broadband Wireless Access. The mechanism is called 

Last Packet Marking (LPM) and integrates MAC-

layer handover with the Network layer handover to 

decrease the handover effects on TCP service 

performance.

LPM mainly consists of the handover support in 

802.16e, a few new messages and buffering of packets 

at BSs. The message added contains information about 

routing. The network model used consists of BSs and 

a hierarchy of routers connecting BSs. The main idea 

of LPM is to send incoming MS packets to both 

serving BS and target BS from the point in time when 

the MS is thinking of performing a handover. The 

target BS will receive incoming data and forward it to 

the MS when the handover is completed, but LPM 

simulations were performed on an 802.11 WLAN 

since the selected network simulator does not have the 

802.16e implemented.

3. Mobility model and benefit

3.1 WiMAX Mobility Model   

 Each mobility model presents a set of particular 

input parameters by varying the values of these 

parameters; in fact we can obtain several mobility 

scenarios after many researchers had proposed 

difference mobility models the need to compare them 

aroused. For this reason, it was necessary to define 

mobility model metric, for this research we propose 

the Manhattan mobility model show in figure 3.1 

Manhattan Mobility model (Manhattan Map) to be 

mobility model metric for simulating the network, so 

that actually, we can quantify any model. Many metric 

have been proposed in recent years, and two good 

representatives are the rate of link change and the 

average link duration. The collaborative of Mobile 

WiMAX nodes and Fixed WiMAX node are 

influenced to many factor of WiMAX network such 
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as: performance of routing protocol, network 

connectivity, moreover, the mobility pattern directly 

influences when communication links between nodes 

are established or broken, which is associated with the 

network topology. By providing enhancements to 

support mobile SS (MS) moving at vehicular speed, 

the system specified by task group 802.16e fills the 

gap between high data rate wireless LANs and high 

mobility cellular systems. The amendment IEEE 

802.16e-2005 for a combined fixed and mobile 

operation in licensed bands below 6 GHz was 

published in 2006 [3]. Besides the Handover process, 

two modes of operation are defined that reduces the 

power consumption of MSs and that reduces the 

utilization of operational resources: The Sleep Mode 

defines certain phases in time in which the MS is 

absent from the BS air interface and thus unavailable 

to DL or UL traffic.The Idle Mode removes the active 

requirement of a MS to handover while traversing an 

environment populated by multiple BS. Optional 

handover procedures allow for “Macro Diversity 

Handover” and “Fast BS Switching”, techniques to 

increase the link quality by utilizing diversity 

combining and selection diversity, respectively 

Figure 3.1 Manhattan Mobility model 

 (Manhattan Map) 

3.2. Benefit of Fixed and Mobile WiMAX

 Collaborative 

 The collaborative of fixed and mobile WiMAX, 

can help us to provide a good quality of service, please 

consider the figure 3.2 (a) and 3.2 (b), those are the 

topology that I do it in my research, in two cases of 

the topology (figure 3.2 (a) and (b)  for the figure 3.1 

A  when the node 4 and node 5 try to talk together, 

they should talk via the Fixed WiMAX base station , 

for example when node 4  want to talk with node 5, 

node 4 should connect to node 2 first then node 0 and 

node 1 and final is  node 5, it is spend more time to 

communicate between node 4 and node 5, but when 

we put the mobile WiMAX node in between node 4 

and node 5 it will spend less time to talk together (this 

is  the main idea of my research). 
.

(a)

(b)

Figure 3.2: Fixed and Mobile WiMAX

Collaborative

So, in the figure 3.2 (b) we consider the 

communications between node 4 and node 5 via 

mobile WiMAX node (the red one is mobile WiMAX 

node),  it can take short time to communicate with 

each other  when we compare with the figure 4.1 that 
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they communicate via fixed WiMAX node. We can 

see the result of this research in item. 

4. Simulation Study 

This section describes simulation scenarios of the 

WiMAX’s collaborative, it consist of 3 fixed WiMAX 

node, 1 of Mobile WiMAX node and 2 of Mobile 

nodes to talk together consider the figure 4.2 (a) and 

(b) that is my topology to simulate in NS-2. 

5. Perspective on analysis of mobility model in 

WiMAX’s collaborative nodes 

A mobility model of WiMAX’s collaborative 

nodes can be seen as a general process, as the input we 

have the simulation parameters, for the process in the 

middle we have mobility model, for this paper we 

propose the Manhattan model and in the result or 

output is the trace file it similar to text file in windows 

operating system, the output file or result from the 

simulating, will contains the information of all 

movements factor during the simulation. From this 

result or trace file, the simple trace file shown below, 

we can calculate all mobility metric such as time to 

handoff, the QoS of network, the performance of 

network and so on, in figure 5.1 shown the way to get 

the simulation’s result  of mobility model of  the 

WiMAX collaborative. 

Trace File 

s -t 0.000000000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 

0.00 -Nz 0.00 -Ne -1.000000 -Nl AGT … 

r -t 0.000000000 -Hs 0 -Hd -2 -Ni 0 -Nx 0.00 -Ny 0.00 

-Nz 0.00 -Ne -1.000000 -Nl RTR …

Each line represents a message being transferred

Common fields:

Event type (s = send, r = received, d = drop)

Time stamp

Source and destination

XYZ co-ordinates of the node

Network layer (AGT= agent, RTR = router, …)

… many many others 

5.1 Result of Analysis 

The first analysis takes into the behaviors of the 

communication of node 4 and node 5 via the 3 fixed 

nodes, the second we consider the communication of 

node 4 and node 5 via mobile WiMAX node; we can 

see the result of analysis in figure 5.1 and figure 5.2 

Figure 5.1: show the time table of the 

communications between node 4 and node 5

via node 1 and node 2 (Fixed WiMAX node) 
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Figure 5.2: show the time table of the communications 

between node 4 and node 5 via node 3 

(Mobile WiMAX node) 

When we consider the result of communications 

between node 4 and 5 via node 1 and 2 and the 

communication of node 4 and node 5 via node 3 we 

can see the differences times of communication, when 

the node 4 and node 5 talk together via node 3 (node 3 

is a Mobile WiMAX node) it will spend a short time 

to communicate. For this research we don’t consider 

only the communication between node 4 and node 5 

via node 1 node 2 and node 3, but we try to find the 

minimum time of the communications by changing the 

mobility speed of Mobile WiMAX node (node 3), we 

try to change from speed 20m per second, 30m per 

second, 40m per second, 50m per second and 60m per 

second, we can get the minimum time, which is shown 

in figure 5.3 

Figure 5.3 show the time table when we change the 

speed of Mobile WiMAX node from 20, 30,

40, 50 and 60m per second and show the 

minimum and maximum time. 

6.   Conclusions 

 In this paper we propose the scenario of WiMAX 

system that including both Fixed and Mobile node 

working together or we call Fixed and Mobile 

collaborative, we study about the behavior of 

movement node of WiMAX, we consider the 

performance of collaborative time to work together 

between Fixed WiMAX and Mobile WiMAX and try 

to get minimum time to communicate with each other. 
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7. Future Work

For the future, the protocol must be considered and 

the topology should be modeled in many cases and the 

frequency allocation or frequency should be defined 

for many case of WiMAX network because of each 

country they have their own regulation to manage the 

frequency spectrums. 
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Abstract

This paper is a literature review of concept and technique how to measure a quality of object-oriented software. 

As object oriented analysis and design (OOAD) has become to efficiency technique to software development life cycle 

(SDLC) according to demand of higher quality of software from now and so on. As the result, there has been a lot of 

research effort to develop validate metrics for measure a quality of OO design. Research and practice in developing design 

quality metrics has been less emphasis because of a complexity of object-oriented design, on the other hand, many of 

research has been focusing on measure in objected-oriented software in term of coupling and cohesion to identify quality 

of object-oriented design. This paper aims to present literature of Object Oriented measure that can be applied to 

measure internal quality of software. 

Keywords: Object-Oriented Software Measurement, Software Quality, Design Quality, Object- 
     Oriented Analysis, Object-Oriented Designs 
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1. Introduction 

 Demand of new application software or 

customized software continues to increase at a rapid 

rate. First mentioned as far back as the 1968 NATO 

Software Engineering Conference, is even more 

apparent now. 

Software measurement is a field of software 

engineering; it belongs to experimental software 

engineering that means the understanding of strength 

and weaknesses of methods and tools in order to tailor 

them to specific goals of a software development 

project.

Even though many software measures have been 

releasing, but the question is still pointed to why 

software measurement is so problematic? One answer 

may be that software engineering is a highly complex 

process producing highly complex products. Other 

problems are that people do not like to be controlled 

by software measures. Moreover, lack of theoretical 

framework for software measurement and prove of 

experiments while technology has been changing 

rapidly. On the other hand there is poor education. 

People sometimes think that measurement is a simple 

procedure. Some theory of software measurement is 

not presented and used by scientists. Many scientists 

point out, that the current state of software measures is 

not satisfying. 

All measures will correspond to the distinct levels 

in OOP which have 2 types of characteristic, 

inheritance and encapsulation. Traditional procedural 

programs can be considered as having two distinct 

levels system (inter-modular) and module (intra-

modular).

2. Measurement and Measure 

Measurement: Measurement is the process through 

which values are assigned to attributes of entities of 

the real world. 

Measure: A measure is the result of the 

measurement process, so it is the assignment of a 

value to an entity with the goal of characterizing a 

specified attribute. 

Therefore, a measure is not just a value, but it is a 

function that associates a value with an entity.

Measurement of software usually is separated into 

2 attributes. Firstly, the internal attributes can be 

measured from software. Secondly, the external 

attributes which are attributes that related to software. 

Some research divides software measurement 

including internal and external attribute as follows;

Process measurement: - to measure attributes that 

correspondence to process measurement such as 

specification, analysis and design etc. 

3. Measurement Metrics 

As mentioned earlier, the problem of assessing the 

design quality of object-oriented software has been 

interesting to many researchers. Coupling, cohesion, 

and complexity are defined as quality measures for 

object-oriented software. Chidamber and Kemerer 

[Chidamber+91; Chidamber+94] defined coupling 

between classes in object oriented applications. The 

relevance of coupling as a metric of design quality 

was then related to maintenance, testing, and 

understandability [Hitz+95].

Measurement metric theories from many 

researchers were divided into traditional metrics and 

object-oriented metrics which can be described as 

following:-

3.1. Traditional Metrics 

In an object-oriented system, traditional metrics are 

generally applied to the methods that comprise the 

operations of a class. The traditional metrics have 

been widely used, they are well understood by 

researchers and practitioners, and their relationships to 

software quality attributes have been validated.
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There are three famous traditional metrics is 

cyclomatic complexity and line of code which 

proposed by McCabe. 

3.1.1. Line of Code (LOC) 

Various lines of code are also applied to methods. 

These include counting all physical lines of code, the 

number of statements which exclude comment line 

and blank line. Thresholds for evaluating the meaning 

of LOC measures may have to vary greatly depending 

on the coding language, in common interpretation, the 

measure value should be small.

3.1.2. Cyclomatic Complexity (CC) 

The cyclomatic complexity [McCabe] is used to 

evaluate the application of an algorithm. A method 

with a low cyclomatic complexity may imply that 

decisions are deferred through message passing, not 

that the methods is not complex. The cyclomatic 

complexity cannot be used to measure the complexity 

of a class because of inheritance, but the cyclomatic 

complexity of individual methods can be combined 

with other measures to evaluate the complexity of the 

class. Although this metric is specifically applicable to 

the evaluation of complexity, it also is related to all of 

the other attributes. 

3.1.3. Comment Percentage (COM) 

The comment percentage is calculated by the total 

number of comments divided by the total lines of 

code. Since comments assist developers and 

maintainers, thresholds for evaluating the meaning 

may imply that 20 – 30% of the total line of code will 

be suitable for Understandability, Reusability, and 

Maintainability.

3.2. Object-Oriented Metrics 

Many different metrics have been proposed for 

object-oriented software. The selected object-oriented 

metrics are primarily applied to the concepts of 

classes, coupling, and inheritance.

Metrics of Chidamber and Kemerer [Chidamber+91, 

Chidamber+94], Chidamber and Kemerer proposed 6 

software metrics for object oriented system which 

divided into 3 categories as following:- 

3.2.1. Class

A class is a template from which objects can be 

created. This set of objects share a common structure 

and a common behavior manifested by the set of 

methods. Three class metrics described here measure 

the complexity of a class using the class’s methods, 

messages and cohesion. 

1.1 Method: - A method is an operation upon an 

object.

Weighted Methods per Class (WMC) 

The WMC is a count of the methods implemented 

within a class or the sum of the complexities of the 

methods (method complexity is measured by 

cyclomatic complexity). The second measurement is 

difficult to implement since not all methods are 

assessable within the class hierarchy due to 

inheritance. The number of methods and the 

complexity of the methods involved is a predictor of 

how much time and effort is required to develop and 

maintain the class. The larger the number of methods 

in a class, the greater the potential impact on children 

since children will inherit all the methods defined in a 

class. Classes with large numbers of methods are 

likely to be more application specific, limiting the 

possibility of reuse. 

1.2 Message: - A message is a request that an 

object makes of another object to perform an 

operation. The operation executed as a result of 

receiving a message is called a method. The next 

metric looks at methods and messages within a class. 

Response for a Class (RFC) 

The RFC is the cardinality of the set of all methods 

that can be invoked in response to a message to an 

object of the class or by some method in the class. 
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This includes all methods accessible within the class 

hierarchy. This metric looks at the combination of the 

complexity of a class through the number of methods 

and the amount of communication with other classes. 

The larger the number of methods that can be invoked 

from a class through messages, the greater the 

complexity of the class. If a large number of methods 

can be invoked in response to a message, the testing 

and debugging of the class becomes complicated since 

it requires a greater level of understanding on the part 

of the tester. A worst case value for possible responses 

will assist in the appropriate allocation of testing time.

1.3 Cohesion: - Cohesion is the degree to which 

methods within a class are related to one another and 

work together to provide well-bounded behavior. 

Effective object-oriented designs maximize cohesion 

since it promotes encapsulation. The third class metric 

investigates cohesion. 

Lack of Cohesion of Methods (LCOM) 

LCOM measures the degree of similarity of 

methods by instance variable or attributes. Any 

measure of separateness of methods helps identify 

flaws in the design of classes. There are at least two 

different ways of measuring cohesion: 

1. Calculate for each data field in a class what 

percentage of the methods use that data field. Average 

the percentages then subtract from 100%. Lower 

percentages mean greater cohesion of data and 

methods in the class. 

2. Methods are more similar if they operate on the 

same attributes. Count the number of disjoint sets 

produced from the intersection of the sets of attributes 

used by the methods. High cohesion indicates good 

class subdivision. Lack of cohesion or low cohesion 

increases complexity, thereby increasing the 

likelihood of errors during the development process. 

Classes with low cohesion could probably be 

subdivided into two or more subclasses with increased 

cohesion. This metric evaluates the design implementation 

as well as reusability. 

2. Coupling: - Coupling is a measure of the 

strength of association established by a connection 

from one entity to another. Classes (objects) are 

coupled three ways: 

1. When a message is passed between objects, the 

objects are said to be coupled. 

2. Classes are coupled when methods declared in 

one class use methods or attributes of the other 

classes.

3. Inheritance introduces significant tight coupling 

between superclasses and their subclasses. (Since 

good object-oriented design requires a balance 

between coupling and inheritance, coupling measures 

focus on non-inheritance coupling.) The next object-

oriented metric measures coupling strength. 

Coupling Between Object Classes (CBO) 

CBO is a count of the number of other classes to 

which a class is coupled. It is measured by counting 

the number of distinct non-inheritance related class 

hierarchies on which a class depends. Excessive 

coupling is detrimental to modular design and 

prevents reuse. The more independent a class is, the 

easier it is reuse in another application. The larger the 

number of couples, the higher the sensitivity to 

changes in other parts of the design and therefore 

maintenance is more difficult. Strong coupling 

complicates a system since a module is harder to 

understand, change or correct by itself if it is 

interrelated with other modules. Complexity can be 

reduced by designing systems with the weakest 

possible coupling between modules. This improves 

modularity and promotes encapsulation. CBO 

evaluates design implementation and reusability. 
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3. Inheritance 

Another design abstraction in object-oriented 

systems is the use of inheritance. Inheritance is a type 

of relationship among classes that enables 

programmers to reuse previously defined objects 

including variables and operators. Inheritance 

decreases complexity by reducing the number of 

operations and operators, but this abstraction of 

objects can make maintenance and design difficult. 

The two metrics used to measure the amount of 

inheritance are the depth and breadth of the 

inheritance hierarchy. 

Depth of Inheritance Tree (DIT) 

The depth of a class within the inheritance 

hierarchy is the maximum length from the class node 

to the root of the tree and is measured by the number 

of ancestor classes. The deeper a class is within the 

hierarchy, the greater the number methods it is likely 

to inherit making it more complex to predict its 

behavior. Deeper trees constitute greater design 

complexity, since more methods and classes are 

involved, but the greater the potential for reuse of 

inherited methods. A support metric for DIT is the 

number of methods inherited (NMI). This metric 

primarily evaluates reuse but also relates to 

understandability and testability. 

Number of Children (NOC) 

The number of children is the number of 

immediate subclasses subordinate to a class in the 

hierarchy.

It is an indicator of the potential influence a class 

can have on the design and on the system. The greater 

the number of children, the greater the likelihood of 

improper abstraction of the parent and may be a case 

of misuse of subclassing. But the greater the number 

of children, the greater the reuse since inheritance is a 

form of reuse. If a class has a large number of 

children, it may require more testing of the methods of 

that class, thus increase the testing time. NOC, 

therefore, primarily evaluates testability and design. 

Metrics of Li and Henry [Li+93] proposed 4 

software metrics, which focused on different internal 

attributes such as coupling, complexity, and size. 

Data Abstraction Coupling (DAC) is the number of 

attributes in a class that have another class as their 

type.

Non Data Abstraction Coupling (DAC’) is the 

number of different classes that are used as types of 

attributes in a class. 

Number of Method (NOM) is the number of local 

methods.

SIZE2 is sum of number of attributes and number 

of local methods (DAC + NOM) 

Metrics of Brito [Brito+94, Brito+96] proposed 5 

software metrics in term of MOOD (Metrics for 

Object Oriented Design) which emphasis on design 

process of object oriented system such as 

encapsulation, inheritance, polymorphism, and 

message passing etc.

Method Hiding Factor (MHF) is defined as a 

quotient between the sum of the invisibilities of all 

methods defined in all of the classes and the total 

number of methods defined in the system under 

consideration.

Attribute Hiding Factor (AHF) is defined as 

quotient between the sums of the invisibilities of all 

attributes defied in all of the classes and the total 

number of attributes defined in the system under 

consideration.

Method Inheritance Factor (MIF) is defined as a 

quotient between the sum of inherited methods in all 

classes of the system under consideration and the total 

number of available methods (locally defined and 

include those inherited) for all classes. 

Attribute Inheritance Factor (AIF) is defined as a 

quotient between the actual number of inherited 
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attributes in all classes of the system under 

consideration and the total number of available 

attribute (locally defined plus inherited) for all classes. 

Polymorphism Factor (PF) is defined as the 

quotient between the actual number of different 

possible polymorphic situations, and the maximum 

number of possible distinct polymorphic situations for 

class.

Metric of Lorenz and Kidd [Loren+94], Lorenz 

and Kidd proposed 15 software metrics for object 

oriented system which divided into 3 categories as 

following:-

1. Class Size Metrics 

Number of Public Instance Methods (PIM) is 

defined as counts the total number of public instance 

methods in a class. Public methods are those that are 

available as services to other classes. 

Number of Instance Methods (NIM) is defined as 

counts all the public, protected, and private methods 

defined for class’ instance. 

Number of Instance Variables (NIV) is defined as 

counts the total number of instance variables in a 

class. Instance variables include private and protected 

variables available to the instance. 

Number of Class Methods (NCM) is defined as 

counts the total number of class methods in a class. A 

class method is a method that is global to its instance 

Number of Class Variable (NCV) is defined as 

counts the total number of class variables in a class. 

2. Class Inheritance Metrics 

Number of Method Overridden (NMO) is defined 

as counts the total number of methods overridden by a 

subclass. A subclass is allowed to define a method of 

the same name as a method in one of its upper-classes. 

This is called overriding the method. 

Number of Methods Inherited (NMI) is the total 

number of method inherited by a subclass. 

Number of Method Added (NMA) is defined as 

counts the total number of methods in a subclass. 

Specialization Index Metric (SIX) is defined as 

Number of Overridden Methods (NMO) multiple by 

Hierarchy Nesting Level divided by Total Number of 

Methods (NMA) 

3. Class Internal Metrics 

Average Parameters per Method (APPM) is 

defined as Total of Methods Parameters divided by 

Total Number of Methods 

Metric of Briand et al. [Brian+97] proposed 8 

software metrics which are defined at the class level, 

and are counts of interactions between classes.

ACAIC, OCAIC, DCAEC, OCAEC, ACMIC, 

OCMIC, DCMEC, OCMEC 

These measures distinguish the relationship 

between classes different type of interactions, and the 

locus of impact of the interaction. 

The acronyms for the measures indicate what 

interactions are counted: 

The first letter indicates the relationship (A: 

coupling to ancestor classes, DL Descendants, O: 

Others, i.e. none of the other relationship). 

The next two letters indicate the type of 

interaction:

CA: there is a Class-attribute interaction between 

classes c and d if c has an attribute of type d. 

CM: there is a Class-Method interaction between 

classes c and d, if class c has a method with a 

parameter type class d. 

The last two letters indicate the locus of impact: 

IC: Import coupling, the measure counts for a class 

c all interactions where c is using another class. 

EC: Export coupling: count interactions where 

class d is the used class. 
Metric of Marchesi [Marchesi+98] proposed 15 

software metrics for OO analysis phase which are 
divided into 3 categories related to single classes, 
packages, system as a whole as following: 
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1. Class Metrics 
CL1 is the weighted number of responsibilities for 

a class, inherited or not. 
CL2 is the weighted number of dependencies for a 

class.
CL3 is the depth of inheritance tree. 
CL4 is defined as a number of immediate 

subclasses of a class. 
CL5 is defined as a number of distinct classes 

dependent on a class. 
2. Package Metrics 
PK1 is defined as a number of dependencies out 

with a package. 
PK2 is defined as a number of dependencies within 

a package. 
PK3 is an average of PK1. 
3. Global Complexity Metrics 
OA1 is defined as a number of classes. 
OA2 is defined as a number of inheritance 

hierarchies.
OA3 is an average weighted number of class 

responsibilities.
OA4 is a standard deviation of OA3. 
OA5 is an average number of direct dependencies 

of a class. 
OA6 is a standard deviation of OA5. 
OA7 is defined as a percentage of inherited 

responsibilities with respect to total number of 
responsibilities

Metric of Harrison et al. [Harri+98] have proposed 
the metric Number of Associations (NAS) which is 
defined as the number of associations of each class, 
counted by the number of association lines emanating 
from a class in a class diagram. 

Metric of Bansiya et al. [Bansi+99; Bansi+02] 
have proposed 9 software metrics which were defined 
for assessing design properties. 

Data Access Metric (DAM) is the ratio of the 
number of private attributes to the total number of 
attributes declared in the class. 

Direct Class Coupling (DCC) is a count of the 
different number of classes that a class is directly 
related to. 

Cohesion Among Method of Class (CAMC) 
computes the relatedness among methods of a class 
based upon the parameter list of methods. 

Measure of Aggregation (MOA) is a count of the 
number of data declarations whose types are user 
defined classes 

Measure of Functional Abstraction (MFA) is the 
ratio of the number of methods inherited by a class to 
the total number of methods accessible by member 
methods of the class. 

Design Size of Class (DSC) counts the total 
number of classes in the design 

Number of Hierarchies (NOH) counts the total 
number of class hierarchies in the design 

Average Number of Ancestors (ANA) is computed 
by determining the number of classes along all paths 
from the “root” class(es) to all classes in an 
inheritance structure 

Number of Polymorphic (NOP) counts the total 
number of polymorphic methods 

Metric of Genero et al. [Gener+00, Gener+02] 
have proposed 16 software metrics for object oriented 
system which measure class diagram complexity due 
to the use of different kinds of relationships such as 
associations, generalizations, aggregations, and 
dependencies.

Number of Association (NAssoc) is defined as the 
total number of associations within a class diagram. 

Number of Aggregation (NAgg) is defined as the 
total number of aggregation relationships within a 
class diagram. 

Number of Dependencies (NDep) is defined as the 
total number of dependency relationships within a 
class diagram. 

Number of Generalization (NGen) is defined as the 
total number of generalization relationships within a 
class diagram. 
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Number of Generalization Hierarchies (NGenH) is 
defined as the total number of generalization 
hierarchies within a class diagram. 

Number of Aggregation Hierarchies (NAggH) is 
defined as the maximum between the DIT values 
obtained for each class of the class diagram. 

Maximum DIT (MaxDIT) is defined as the 
maximum between the DIT values obtained for each 
class of the class diagram. 

Maximum of HAgg (MaxHAgg) is defined as the 
maximum between the Hagg values obtained for each 
class of the class diagram. 

Number of Association per Class (NAssocC) is 
defined as the total number of associations a class has 
with other classes or with itself. 

Height of Class Aggregation (HAgg) the height of 
a class within an aggregation hierarchy is defined as 
the length of the longest path from the class to the 
leaves.

Number of Direct Parts (NODP) is defined as the 
total number of “direct part” classes which compose a 
composite class. 

Number of Parts (NP) is defined as the number of 
“part” classes of a “whole” class. 

Number of Wholes (NW) is defined as the number 
of “whole” classes of a “part” class. 

Multiple Aggregation (MAgg) is defined as the 
number of direct “whole” classes that a class is part-
of, within in an aggregation hierarchy. 

Number of Dependencies In (NDepIn) is defined 
as the number of classes that depend on a given class. 

Number of Dependencies Out (NDepOut) is 
defined as the number of classes on which a given 
class depends. 

4. Conclusions 
Software measurement will be the methodology 

that can measure in every process of software 
engineering. Coupling, cohesion, and complexity are 
defined as quality measures for OO systems. All 
proposed software metric are focused on different area 

of scope such as whole system and class, in depth, 
relationships between classes and attributes. On the 
other hand, all the efforts and developments in 
research and international standardization in the past, 
there is no consensus yet on the concepts and 
terminology used in this field. Those metrics are still 
lacks of software improvement. Firstly, there cannot 
compare to functional requirement or business 
requirement. Secondly, there cannot identify cause of 
low performance or error. Lastly, those metric should 
be a core element for programming tool to help 
developer as guideline of what to do and what not to 
do.
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 DHTML  AJAX 
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 Database Model  XML   DHTML, AJAX 

 DHTML  AJAX 

 XML 

 XML  XML 

 XML Schema 

:

Abstract

This research is focused on creation of prototype program for surgeon’s operative note data interchange 

between hospitals by development of data model and web application. Research objective is  to develop prototype 

of data model and program to store, retrieve, transfer and transform operative note data between relational database 

and XML file. This research used database theory and XML as a concept framework. The development results include 2 

findings about benefit of using DHTML and AJAX. These benefits are facilitation of data transfer between relational 

database and XML file and facilitation of XML file creation on top of current web page without changing of web page.  
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XML schema database model and  web application developed in this research could also be used as a prototype of 

program and be applied to store, retrieve, transfer and transfer operative note data between hospitals in Thailand. 

Keywords: Surgical Operative Notes, Operative Data Interchange, XML 
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 MySQL 

4.

Entity

 (1).Patient ( ) (2.)OpNote (

) (3).Staff (

) (4).PtAdmit ( )

(5). HitechUse (

6.Multimedia (  VDO 

) (7). Patho ( )

 ER Diagram 

10  1.Patient ( ) 2.OpNote 

( ) 3.Staff (

) 4.PtAdmit (

) 5. HitechUse ( )

6.Multimedia (  VDO 

) 7. Patho ( )

8.OpFindings ( )

(9).OpStaff (

) (10). Procedures (

)

 10 

 ER Diagram  1

 1:  ER-Diagram 

XML

 XML schema  Data 

Type Definition 
File opnote.dtd 

<?xml version=" 1.0 " encoding="UTF- 8" ?> 
<!ELEMENT OPNOTE (OpHeader, DateOp, TimeStart, DateEnd, 

TimeEnd, PreOpDx, PostOpDx, OpName, Surgeon+, ScrubN+, 
Anesthetist?, AnesN*, AnesTech, Position+, Approach, Incision, 
Incsize?, Finding, FindPic?, OpDetail, OpPic1?, OpPic2?, Difficulty?, 
EBL, OpConcept?, Specimen, Gross, HitechUse*, Note )> 

<!ELEMENT OpHeader (#PCDATA)> 
<!ATTLIST OpHeader HN CDATA #REQUIRED> 
<!ATTLIST OpHeader PtName NMTOKENS #REQUIRED> 
<!ATTLIST OpHeader AN CDATA #REQUIRED> 
<!ELEMENT DateOp (#PCDATA)> 
<!ELEMENT TimeStart (#PCDATA)> 
<!ELEMENT DateEnd (#PCDATA)> 
<!ELEMENT TimeEnd (#PCDATA)> 
<!ELEMENT PreOpDx (#PCDATA)> 
<!ELEMENT PostOpDx (#PCDATA)> 
<!ELEMENT OpName (#PCDATA)> 
<!ELEMENT Surgeon (SPos,SName)> 
<!ELEMENT SPos (#PCDATA)> 
<!ELEMENT SName (#PCDATA)> 
<!ATTLIST SName ID CDATA #REQUIRED> 
<!ELEMENT ScrubN (NPos,NName)> 
<!ELEMENT NPos (#PCDATA)> 
<!ELEMENT NName (#PCDATA)> 
<!ATTLIST NName ID CDATA #REQUIRED> 
<!ELEMENT Anesthetist (#PCDATA)> 
<!ATTLISTAnesthetistID CDATA #REQUIRED> 
<!ELEMENT AnesN (AnPos,AnName)> 
<!ELEMENT AnPos (#PCDATA)> 
<!ELEMENT AnName (#PCDATA)> 
<!ATTLIST AnName ID CDATA #REQUIRED> 
<!ELEMENT AnesTech (#PCDATA)> 
<!ELEMENT Approach (#PCDATA)> 
<!ATTLIST Approach ID CDATA #REQUIRED> 
<!ELEMENT Position (#PCDATA)> 
<!ELEMENT Incision (#PCDATA)> 
<!ELEMENT Incsize (#PCDATA)> 
<!ELEMENT Finding (Positive,Negative)> 
<!ELEMENT Positive (#PCDATA)> 
<!ELEMENT Negative (#PCDATA)> 
<!ELEMENT FindPic (#PCDATA)> 
<!ELEMENT OpDetail (Seq)+> 
<!ELEMENTSeq (SeqNo,Action,Technic,Device)> 
<!ELEMENT SeqNo (#PCDATA)> 
<!ELEMENT Action (#PCDATA)> 
<!ELEMENT Technic (#PCDATA)> 
<!ELEMENT Device (#PCDATA)> 
<!ELEMENT OpPic1 (#PCDATA)> 
<!ELEMENT OpPic2 (#PCDATA)> 
<!ELEMENT Difficulty (#PCDATA)> 
<!ELEMENT EBL (#PCDATA)> 
<!ELEMENT OpConcept (#PCDATA)> 
<!ATTLISTOpConceptID CDATA #REQUIRED> 
<!ELEMENT Specimen (#PCDATA)> 
<!ELEMENT Gross (#PCDATA)> 
<!ELEMENT HitechUse (HtNo,Name)*> 
<!ELEMENT HtNo (#PCDATA)> 
<!ELEMENT Name (#PCDATA)> 
<!ATTLIST Name ID CDATA #REQUIRED> 
<!ELEMENT Note (#PCDATA)> 
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Information System Development for Store Personal Data 

1 2 3 4

E-mail: 1 yodkhad @hotmail.com, 2 comcungb @hotmail.com 

 MySQL,  Web 2.0  AJAX 

 89%  

.

:

Abstract

This article presents information system development for employee’s data management in organization. This 

system is developed by MySQL, data base technology Web 2.0, web application technology and AJAX source code 

technique. The result of system testing implement shows new version system work better than old version system 

and new version system replacement by have contentment level arrive at 89 %. From checking justice of the 

arrangement collects data by work register faction personnel department faction  and work technical faction of 

Chiangrai college appear that  the system has can to store the data is correct  standardized the arrangement 

collects data middle of Office of the higher education commission.

Keywords: data management, data base, information system, web application
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 5 : Data Flow Diagram Level 0 

 6 : DFD Level 1 
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 (Black-Box Testing)     

 5 

 ( X = 4.50, S.D. = 0.48 ) 

:

Abstract

The objectives of this study are to develop and to combine information technology system of Adverse Events 

Following Immunization (AEFI) with Geographic Information System (GIS). Advantages of the system 

development are decreasing duplicate of reports, showing real-time database, accessing to database via internet 

for rapid and well reports. Public Health can use data to set up strategies to decrease AEFI rates. Population 

, ,

k_songkrod@hotmail.com
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sampling is obtained by purposive sampling from personnel of Ministry of Public Health (20 persons of health 

officer, nurse and employee were selected). The research tools are GIS for AEFI and 5 point scale questionnaire 

on satisfaction level of users toward the system. 

The study indicates that GIS for AEFI has an effective ability to response to the users needs. The result shows 

that the satisfaction toward GIS for AEFI reaches at a level of very good ( X = 4.50, S.D. = 0.48 ) 

Keyword: Geographic Information Systems, Adverse Events Following Immunization, Vaccine 
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Printing Management with Expert System

1 2 3 4

E-mail: crc_ao@hotmail.com

 Windows Server 2003 R2

 Weka

Weka

:

Abstract

The objectives of this research is to study the systems which used for checking and solving problem in 

using printer in organization. It include printing service control system which is used as a simple way for system 

administrator in order to use  resource in  organization efficiently.  The printer operating by expert system is 

designed by star topology. This operating system is Windows Server 2003 R2. And Weka program is used to 

analyse error printing of each user for the sake of decision support of system administrator. This initial study was 

found that the system administrator will collect printer data and analyse  by using Weka program in organization. 
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The result of this study shows that the system administrator can inspect errors of each user in order to use 

resources in organization efficiently. 

Keywords: Management, Expert system, Control 
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 Output   Success 

 Fail 

 Error 

1

 Weka  JRip 

 4 

1:

User Type Date Time 

Administrator Information 4/3/2008 8:55:00 

SYSTEM Information 4/3/2008 8:00:00 

non Error 4/3/2008 9:10:00 

SYSTEM Information 4/3/2008 10:00:00 

non Error 4/3/2008 8:00:00 

non Error 4/3/2008 8:00:00 

 4:  JRip

JRIP rules: 

===========

(Time = 13:00:00) and (User = N/A) => Type=Error 

(3.0/0.0) (User = non) and (Time = 8:00:00) => 

Type=Error (3.0/0.0) (Date = 4/3/2008) and (User = 

N/A) => Type=Error (6.0/2.0) 

 => Type=Information (88.0/2.0) 

Number of Rules : 4 

Time taken to build model: 0 seconds 

=== Stratified cross-validation === 

=== Summary === 

Correctly Classified Instances         88           88 % 

Incorrectly Classified Instances      12           12 % 

Kappa statistic                           0.4318 

Mean absolute error                       0.1323 

Root mean squared error                    0.3012 

Relative absolute error                 60.7573 % 

Root relative squared error              92.505 % 

Total Number of Instances               100      

Server  100 

 4/03/2008  8/03/2008 

 User, Type, 

Date, Time  non, administrator, N/A 

 Type 

Information  Error 

 N/A  Error 3 
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Integrating Information Literacy into Student-Centered Learning 
 Management System 

1 2 3

E-mail:1wawta_t@hotmail.com, 2para@kmutnb.ac.th, 3jsr@kmutnb.ac.th

 2 

:

Abstract

In accordance with the rise of Internet technology, the learning management system has become an appropriate 

way to support the collaborative teaching between faculty and librarians in enhancing the students’ information 

literacy skills.  The objectives of this research is to integrate information literacy into curriculum that emphasizes 

the student-centered approach through the learning management system.  This study was based on the qualitative 

and qualitative research methodology. A sample group was 52 second-year students who took the Office 

Automation course. The students’ information literacy competency test and the research paper evaluation form 

were applied to evaluate the integrating information literacy into learning management system. It is proved that 
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the integration of information literacy into the learning management system with the collaboration between faculty 

members and librarians is an efficient model.  The model enhances the students’ information literacy skills and 

supports their self-learning. Placing an emphasis on the student-centered approach and actual learning by 

practices, this model could be applied to any teaching courses to encourage students’ lifelong learning.

Keywords:  Learning Management System,  Information Literacy,  Integration of Information Literacy,  Student-

                    Centered Learning,  Collaborative Teaching 
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:

Abstract

A Sharable Content Object Reference Model (SCORM) was developed under the concept of “using a common 

e-learning standard to modernize education and training courses,” so that developing, packaging, and delivering 

a course material was sharable among organizations. However, a Learning Object (LO) development based on 

SCORM standard did not provide an efficient way to package training materials together. This made it difficult to 

create reusable training materials. Therefore, this research proposed a development of a Learning Object 

Management System (LOMS). The LOMS handled course packaging by enclosing the important elements of 

1 2 3

E-mail:1suhattayac@gmail.com, 2para@kmutnb.ac.th
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training materials, including objectives, contents, and pre- and post-tests. The framework of the developed LOMS 

was able to save, search, modify, and package a training course. The completed LOMS was evaluated by black-

box test and alpha test from six experts. It was found that the system can effectively manage the course material 

and the satisfaction of the experts was at a “Good” level. This verified that the developed LOMS can be applied to 

training course development and management systems. 

Keywords:  Learning Object,  Learning Object Managements System,  SCORM,  Course Packaging 
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Game Online 

The Development of Computer Assisted Instruction Supported Collaborative 

Learning using Online Game Technology 

in Principle of Programming at Vocational Certificate Level 

1 2

E-mail: 1 jsr@kmutnb.ac.th,  2 naraki-s1@hotmail.com 

 Game Online 

 2 

 85.39/84.27 

  :
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Abstract

The purposes of this article are to present the development process of the Computer Assisted Instruction 

Supported Collaborative Learning using Online Game Technology (CAISCL-OGT) in Principle of Computer 

Programming, to compare the teamwork behavior of students, and to find out the students satisfaction after using 

the developed CAISCL-OGT. The sampling group is divided into 2 groups: experimental group, learn with the 

developed CAISCL-OGT, and controlled group, learn with the traditional classroom collaborative learning. Tools 

using in this research are the developed CAISCL-OGT, post test, summative test, teamwork behavior evaluation 

form, and questionnaires. The results show that, firstly, the efficiency of the developed CAISCL-OGT is 

85.39/84.27. Secondly, the teamwork behavior of experimental group is higher than controlled group. Thirdly, the 

student satisfaction is at high level in content and learning methodology. In conclusion, we can apply this 

CAISCL-OGT to the target group and use as prototype to develop other subject.

Keywords: CAISCL-OGT, Game Online Technology 
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 Game Online 
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Online Role-Playing Game) [1]
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 [2] 
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2.
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2.1.2.1*Player
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2.2  ADDIE 

 Game Online 

 ADDIE [4] 

 1 :

 ADDIE Model 

2.2.1  (Analysis)  

2.2.2  (Design)  

 (Flowchart)

 (Storyboard) 

(Screen Design)

2.2.3  (Development) 

2.2.4  (Implementation) 
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2.2.5  (Evaluation) 

2.3

 [5] 

2.3.1  Student Teams Achievement 

Division (STAD) 

“ ”

2.3.2  JIGSAW 

 4 

 Home Group 

 1 

 Expert Group 

2.3.3  Team Games Tournament 
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 4  Home Group 

 4 
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3.1

3.1.1

3.1.2
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3.1.5
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3.1.6

3.1.7

3.1.8

3.2

3.2.1
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 2 
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 1 
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2.

3.
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1)  3 

 3 
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 N.Ro School
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 3 
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 3 :

 3

 1 

 NPC 

 2 

 3 
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 4 
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 NPC 
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 Item 
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Item

 7:  NPC 

3.3.3

 4-8 

3.3.4

 3 

 1 

 1 :

4.42 0.20 

- 4.42 0.21 

- 4.33 0.20 
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4.35 0.23
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4.1
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 2:
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4.2

 3 

 85.39/84.27

 3 :

N

 (E1) 32 40 34.16 85.39 % 

(E2) 32 30 25.28 84.27 % 

4.3

 4 

 Game Online 

 4 :

 t t

32 9.50 0.77 

32 8.06 1.09
5.99 1.6698

df = 62 ,  = .05 

4.3

 5 

 5 :

S.D.

4.47 0.15 

4.41 0.12 

4.52 0.17 

5.

 2 

 Game Online 
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1.
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 2 

Mandelbrot

 Julia Sets, Dragon 

Curve, Phoenix Curve 

 1 :

 Sarkar  Chaudhuri [4] 

 4 

98.28 [5]

RxR sxs

R s
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 (x, y) s x s

s x s x s
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)rNlog(

3.

 (An Inter-Band Average Image: IBAI) 
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 5 0  

3.1  s-block

RxR

sxs s  s-block 
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3.2
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 3.1  0.5 
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0.8 0.7 0.6 0.5 0.4 0.3 0.2

0.2 0.3 0.4 0.5 0.6 0.7 0.8
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 = 

 = 

 20 

4.

 s-block  2x2, 4x4, 8x8, 

16x16  32x32  s-block  16x16 

 2 

 0.5  0.5 
Precision Recall 

39.85
33.22 34.38 38.35 42.71 40.82

15.94 13.29 13.75 15.34 17.08 16.33

0

20

40
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on IBAI (2)
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BPC + FD
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on IBAI (32)

Method

A
V

G
. (

%
)

Precision Recall

 2 :

 s-block 

 0.6:0.4, 0.7:0.3  0.8:0.2 

 2 

0.6:0.4

 0.6:0.4 

 2 :

0.6 : 0.4 0.7 : 0.3 0.8 : 0.2 

Prec. Recall Prec. Recall Prec. Recall 

1 35 14 34.4 13.76 34 13.6 

2 55.6 22.24 55.4 22.16 54.7 21.88 

3 21.1 8.44 21 8.4 21 8.4 

4 63 25.2 62.5 25 60.6 24.24 

5 23.6 9.44 24.2 9.68 24.2 9.68

6 35.3 14.12 35.2 14.08 35 14 

7 26.8 10.72 26 10.4 24.3 9.72 

8 24.9 9.96 25.6 10.24 26.5 10.6

9 19.8 7.92 19.9 7.96 20.2 8.08

10 43.1 17.24 44.8 17.92 44.5 17.8 

11 44 17.6 42.5 17 38 15.2 

12 48.9 19.56 48.6 19.44 47.9 19.16 

13 50.3 20.12 48.1 19.24 46.5 18.6 

14 30.2 12.08 30.2 12.8 29.5 11.8 

15 19.5 7.8 19.7 7.88 19.5 7.8 

16 82.5 33 82.2 32.88 79.2 31.68 

17 36.1 14.44 34.6 13.84 32.6 13.04 

18 19.1 7.64 19 7.6 18.8 7.52 

19 20.3 8.12 20.3 8.12 19.9 7.96 

20 48.9 19.56 48.6 19.44 48.4 19.36 
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Abstract

Thyroid cancer patient needs to be cured by operation and radiation therapy (Iodine 131). After the treatment, 

there are gamma rays come out from the patient’s body. Due to this reason, officers can not take care of patient 

closely because they will receive the gamma ray as well. If they continuously receive the gamma rays for a long 

period of time, they might have cancer too. This project was developed in order to help officers to take care and to 

communicate with patient closely without gamma rays receiving risk. Robot can be controlled by officers’ 

computer through wireless network for bringing food and drug to patient who is living in a special lead covered 

room. Besides, there are also a wireless communication system and a radiation detection system on the robot. 

Controlling program was developed on Visual Basic version 6 transmitting the data through wireless network 

according to the 802.11g wireless standard protocol. After development was completed, system satisfactory 

questionnaires were evaluated. The result from the real user can be concluded that the usability of developing 

system is at a very good level.

Keywords: Patients Assistant Robot, Remote Control Patients Assistant Robot. 
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2.2  IEEE 802.11 WLAN 

 IEEE 802.11 

. .  2540  IEEE (The Institute of 

Electronics and Electrical Engineers) 
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 (Specification) 

WLAN  Physical (PHY) Layer  Media 

Access Control (MAC) Layer  PHY 

Layer  IEEE 802.11 
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 2.4  5 
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MAC Layer  IEEE 802.11 
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2.4

 2 
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 2 :

2.5

 3 

37.3 °C 

 2 

 37.8 °C 

 38 °C 

 37.5 °C 

2.6

 LeRouge  [1] 

 video conference 

 4 

(Technology Attribute) 

 Potgieter  [2] 

 (802.11) 

 [3] 

(Latitude)  (Longitude) 

 8 

3.

 3 

 Nursing Center ( )

Software Modules (

)  3 

Low Level Hardware ( )

800



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 3 
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3.1
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 4 :
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Embedded PC 
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 Embedded PC 

3.2

 3 

 Embedded PC 

801



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 

 Microsoft Visual Basic 6

 6 :

 3 

 7 : 

4.

 4 

 Video 
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4.1
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Abstract

Thyroid cancer patient needs to be cured by operation and radiation therapy (Iodine 131). After the treatment, 

there are gamma rays come out from the patient’s body. Due to this reason, officers can not take care of patient 

closely because they will receive the gamma ray as well. If they continuously receive the gamma rays for a long 

period of time, they might have cancer too. This project was developed in order to help officers to take care and to 

communicate with patient closely without gamma rays receiving risk. Robot can be controlled by officers’ 

computer through wireless network for bringing food and drug to patient who is living in a special lead covered 

room. Besides, there are also a wireless communication system and a radiation detection system on the robot. 

Controlling program was developed on Visual Basic version 6 transmitting the data through wireless network 

according to the 802.11g wireless standard protocol. After development was completed, system satisfactory 

questionnaires were evaluated. The result from the real user can be concluded that the usability of developing 

system is at a very good level. 

Keywords: Patients Assistant Robot, Remote Control Patients Assistant Robot 
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 2.1 

 1 :

 (Speculation) 

(Collaboration)

(Learning)

3.2 Agile Principle [2] 

 4 

 (1) 

 (2) 

 (3)  (4) 

Highsmith  3

3.1.1

Speculation ,

, ,

Collaboration  

,
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,

Learning ,

, ,

3.1.2

 ASD 

 1 :
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Collaboration 2 
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3.1.3

 ASD  3  High, 
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 2 : 

1.00 – 2.00 Low 

2.01 – 3.00 Medium 

3.01 – 6.00 High 

4.

(Quantitative research) 

4.1

 1 / 2552  20 
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 1 

2552)

1

 2552  20 

4.2
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4.2.2

4.3
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 1 

2  Speculation

3  Collaboration

4  Learning 

4.5

 ASD 

 5 

4.6

 5 

4.6.1

4.6.2

Microsoft Excel 2003

(Mean)  (Percentage)

5.

5.1

 Microsoft Excel 2003 

 5

 1 

 Dos  5 

20.00  Windows XP  5 

 17.78 

 Microsoft Word  3 

 17.78 

 Microsoft Excel  2 

 22.22  

 Microsoft 

PowerPoint  5  22.22 

 2  Speculation 

 5 

Speculation  3

 3 : Speculation 

1 2 3 4 5

1 2.50 3.50 4.00 4.12 8.12 4.45 

2 1.00 3.20 2.50 4.00 8.00 3.74 

3 2.20 3.46 3.99 4.12 8.23 4.40 

4 2.60 3.25 3.86 4.12 8.12 4.39 

5 3.10 3.24 3.45 4.12 8.34 4.45 

6 1.01 2.04 3.02 4.12 8.45 3.73 

7 1.00 2.03 3.65 4.32 8.44 3.89 

8 1.34 3.00 3.23 4.22 8.40 4.04 

9 1.23 3.31 3.44 4.77 8.11 4.17 

10 1.40 3.24 3.56 4.87 8.77 4.37 

11 2.10 3.45 3.67 4.77 8.21 4.44 

12 2.03 3.87 3.90 4.33 8.99 4.62 

13 3.00 3.09 3.76 4.87 8.55 4.65 

14 1.67 2.76 3.56 4.12 8.31 4.08 

15 1.09 2.09 3.00 4.23 8.00 3.68 

16 1.78 3.20 3.30 4.33 8.65 4.25 

17 2.13 3.50 3.70 4.56 8.45 4.47 

18 1.99 3.10 3.23 4.09 8.00 4.08 

19 2.30 3.20 3.43 4.12 8.00 4.21 

20 2.50 3.30 3.90 4.30 8.66 4.53 
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 3  Collaboration 

 5 

Collaboration  4

 4 : Collaboration 

1 2 3 4 5

1 1.34 2.50 4.00 6.00 7.90 4.35 

2 1.00 2.00 4.90 7.90 8.40 4.84 

3 1.40 1.70 2.00 8.00 8.50 4.32 

4 1.90 2.00 2.40 7.00 7.30 4.12 

5 2.00 2.30 2.60 6.00 7.20 4.02 

6 1.90 2.00 2.40 6.40 7.00 3.94 

7 1.70 2.40 3.40 5.30 6.90 3.94 

8 1.70 2.90 3.20 6.90 6.80 4.30 

9 1.00 2.50 3.60 5.90 7.90 4.18 

10 1.30 2.90 3.60 6.00 8.20 4.40 

11 1.90 2.30 3.90 7.90 8.90 4.98 

12 1.80 3.90 4.90 6.00 7.00 4.72 

13 1.80 3.00 4.50 6.90 7.20 4.68 

14 2.00 2.40 2.60 3.67 7.20 3.57 

15 1.99 2.00 2.20 3.90 7.00 3.42 

16 1.70 2.00 2.50 3.76 6.50 3.29 

17 1.60 2.00 2.40 2.70 8.45 3.43 

18 1.70 2.30 2.90 3.00 8.00 3.58 

19 1.80 2.50 2.90 3.10 8.00 3.66 

20 1.90 2.40 2.60 2.90 8.66 3.69 

 4  Learning 

 5 

Learning  5 

 5 : Learning 

1 2 3 4 5

1 2.50 3.50 4.00 4.12 8.12 4.45 

2 1.00 3.20 2.50 4.00 8.00 3.74 

3 2.20 3.46 3.99 4.12 8.23 4.40 

4 2.60 3.25 3.86 4.12 8.12 4.39 

5 3.10 3.24 3.45 4.12 8.34 4.45 

6 1.01 2.04 3.02 4.12 8.45 3.73 

7 1.00 2.03 3.65 4.32 8.44 3.89 

8 1.34 3.00 3.23 4.22 8.40 4.04 

9 1.23 3.31 3.44 4.77 8.11 4.17 

10 1.40 3.24 3.56 4.87 8.77 4.37 

11 2.10 3.45 3.67 4.77 8.21 4.44 

12 2.03 3.87 3.90 4.33 8.99 4.62 

13 3.00 3.09 3.76 4.87 8.55 4.65 

14 1.67 2.76 3.56 4.12 8.31 4.08 

15 1.09 2.09 3.00 4.23 8.00 3.68 

16 1.78 3.20 3.30 4.33 8.65 4.25 

17 2.13 3.50 3.70 4.56 8.45 4.47 

18 1.99 3.10 3.23 4.09 8.00 4.08 
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Abstract

The purpose of this research is to develop a search engine to help finding bibliography from many libraries 

around the world that connect to Z39.50 Server by using protocol Z39.50 at the same time. Protocol Z39.50 with 

ISO standard 23950 is a client - server protocol designed especially for library applications and used widely in 

library community. Although numbers of library applications are developed for searching and retrieving 

information from Z39.50 Server, they do not provide accessing to the system with full security and spend a lot of 

times because of sending a request every time trying to connect with Z39.50 Server. For improving application 

performance, we develop a new web application to increase high security by using LDAP Server and Web Proxy to 

manage high traffic of information. Database is used to be a temporary storage (Cache) to store bibliography for 

solving the problem of user searching information with the same key at the same time.  Moreover, these methods 

will make user feeling more comfortable, faster and more efficiency in searching information. The conclusion of 

questionnaire evaluations completed by five specialists, they have approved that Interlibrary Bibliographical 

Searching System have been processed more efficient. 

Keywords: Z39.50, ISO 23950, Online Bibliographic Searching  
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  351 

0.86  T - test 

 .05 

Abstract

 The objectives of research were to study the level of stress, working factors and problem-confronting behavior 

of workers, to compare the stress of these workers, classified by personal factors, working factors and problem-

confronting behavior, and to study the relationship between stress and working factors and problem-confronting 

behavior. The sample size for this study consisted of 351 workers. A constructed questionnaire was used as a tool 

to collect data and reliability equal 0.86. The statistics employed for data analysis were frequency, percentage, 

standard deviation, pair difference test by t-test, one-way ANOVA, and correlation.

*

*psbc@kmutnb.ac.th
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     Results from the study found that most workers had a moderate level of stress. The working factors and 

problem-confronting behavior were at a moderate level. The working factors and the problem-confronting 

behavior were negatively related, with significance at the level of .05 

 :
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A Study Problems and Needs of Student Against Services Offered

By Department of Materials Handling Engineering, Faculty of Engineering, King 

Mongkut’s University of Technology North Bangkok 

Department of Materials Handling Engineering 

Faculty of Engineering, King Mongkut’s University of Technology North Bangkok 

E-mail: Patcharawees @ kmutnb.ac.th 
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Abstract

This research is a survey research which aims to study problems and Needs of student against services offered 

by Department of Material Handling Engineering, Faculty of Engineering, King Mongkut’s University of 

Technology North Bangkok. The population used in research composes of 238 students who are studying as first 

year students subjected to 2007 school year. The tool used in the research are questionnaires. The statistic used 

for information analysis are percentage, mean, standard deviation, Chi-Square, t-test, analysis statistic used in 

package program SPSS.  The overall problems faced by students from the Department of Materials Handling 

Engineering, Faculty of Engineering, King Mongkut’s University of Technology North Bangkok for first top 5, are 

as followed: machine service in Engineering Workshop of the faculty, information or data service of the faculty, 

material, tool and equipment services for testing, services offered by personnel in the faculty and lacking of 

samples for documents’ filling in. 

Keywords: problems, demands, services offered by Department of Materials Handling Engineering. 
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The SWOT Analysis of Procurement, King Mongkut’s Institute

of Technology North Bangkok

E-mail: Choo_pcm@hotmail.com
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:

Abstract

The purpose of this study was to investigate SWOT analysis of the procurement department, King Mongkut’s 

University of Technology North Bangkok. The subjects of the study were 153 or procurement staff. Questionnaires 

were used to collect the data. Percentages, arithmetic mean, Standard Deviation, Chi-square, t-test, ANOVA, 

Scheffe analysis were employed to analyze the data via SPSS for Window software. The study revealed that 

Strength of procurement jobs as the procurement staffs worked with their honest and the faithful, responsible on 

their duty for job to be done, team working. Working with their support and contribution, having their auditing 

system, sincere to work in all procedure, purchases consulting service. The weakness of this are; the leadership 

deficiency of top management, job are not appropriate with number of staff, staff are not enough knowledge and 

skill to work for procurement , difficult to use procurement database center. unsufficient system for staff 

evaluation. The Opportunity, procurement jobs developing with e-procurement system, intranet system, 3D 

accounting system and GFMIS, work fast, convenience and verify. The rule and regulation set up by the 

government, made procurement staff working with the right way and smoothly. Treat of the procurement 

department, unclear policy for the staff developing system. Policy for increasing procurement branch in 

KMUTNB. Unclear of the promotion system for procurement staff. The policy to changing university off the 

government control and determination of procurement management, will make procurement job complicated and 

late. In addition, the comparison of the significant levels of the strength and weakness by department class and job 

unveiled difference 13 items, by position 3 items. And the significant levels of opportunity and treat by kind of 

department class and job unveiled difference 3 items, by position 3 items. This study was significant at the level of 

.05.

Keywords: Strength, Weakness, Opportunity, Threat, Procurement Department
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Development of Blended Guava Juice Beverage by Pasteurization 

E-mail: nan_suk@hotmail.com
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Abstract

The development of blended guava juice beverage by pasteurization was conducted with the purpose as 

follows: to select of the optimal process blended guava juice beverage, to study of quality change of blended guava 

juice beverage stored at room temperature and 40 C and study of the consumers’ survey.  It was found that blended 

guava juice beverage prepared as blanching guava at 700C for 5 minute and suitable ratio of guava and water 

extract  was 80:20. The production of guava juice using enzyme pectinase was studied.  This study founded that the 

optimal conditions for guava juice clarification using pectinase, aging at 500C, were 0.20% (v/v) pectinase 

concentration and 2 hrs incubation time. To improve guava juice flavor, the blended guava juice with the 

pineapple, orange and cashew apple juice was produced according to the formulation as follows: guava juice: 

fruit juice (pineapple juice, orange juice and cashew apple juice) as 90:10, 80:20 and 70:30 respectively. 

According to the Brix-acid ratio of 45. By the consideration from the greatest perceived scores of overall 

acceptability, the blended guava juice with guava juice: pineapple juice as 80:20 was selected and produced. 

During storage of blended guava juice beverage at room temperature and 40C for a month, The L*(Lightness) and 

b* value (-b*=blue, +b*=yellow), the amount of vitamin C content, total sugar and reducing sugar content 

trended to decreased. While the a* value (-a*=green, +a*=red) trended to increase as storage time increased.  At 

the end of storage, the total viable count about 1-45 CFU/ml and yeast and mold were not detected in the blended 

guava juice beverage by pasteurization during 4 weeks storage at 40C. While the total viable count was more than 

500 CFU/ml and yeast and mold were more than 10 CFU/g during 2 weeks storage at room temperature. On the 

consumers’ survey, the result showed that 75 percents of the consumers accepted the blended guava juice 

beverage product. 

Keywords : guava,  blended fruit juice,  pasteurization 
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0.05 0.10 0.15 0.20 0.25 0.30 

 ( )  ( )  ( )  ( )  ( )  ( )
1 2 1 2 1 2 1 2 1 2 1 2 

%T 660 nm 98 120 115 162 127 195 170 276 181 277 194 278 

            

6.24 a 6.88 c 6.73 b 7.44 e 7.17 d 7.63 f 7.80 g 8.32 j 8.12 h 8.35 k 8.22 i 8.50l

6.91 a 7.08 c 7.01 b 7.13 d 7.28 e 7.44 h 7.34 f 7.43 h 7.39 g 7.44 h 7.50 i 7.54 j

6.21 a 6.26 b 6.40 c 6.72 d 6.73 d 7.24 e 7.53 f 7.96 j 7.74 g 7.81 h 7.94 i 7.94 i

5.13 a 6.81 f 5.74 b 7.13 g 5.91 c 7.63 i 6.36 d 7.86 j 6.62 e 7.90 k 7.21 h 7.91 k

5.73 a 6.40 c 6.30 b 6.92 f 6.44 d 7.51 i 6.48 e 8.15 l 7.17 g 8.12 k 7.35 h 8.07 j

  1.   Hedonic-9-scale  30 

   2.   (p<0.05) 

3.2

3

 90:10, 80:20

 70:30 

  45 

 30 

:  80:20 
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 (p<0.05) 

3.3

3.3.1

 L* ( )

 b* (-b* , +b* )

 0  2 

 (p<0.05) 

 4  0  3 

[11]  

[12]  

 a* (-a* , +a* 

)

3.3.2

 3.95-4.25  0.40-0.44 

 (p<0.05) 

 52.04-68.59 / 100 ,

15.11-17.18  5.63-7.39 

3.3.3

 4  1-45 

CFU/ml  4 

 500 

CFU/ml  2 

 500 CFU/ml 

 4 

 4 

 10 CFU/g  2 

 2 

 4 

 4 

3.4

3.4.1

 41  59 

 15 

 47 

 29  24 

 5,000-10,000 

849



The 2nd National Conference on Technical Education   

 2  

9-11  2552  www.ncteched.org 
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 36  41 

 3 

3.4.3
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 3.88  4.46 

 4.19 

 4.26 

 75  

 3 

 25 

 17  (  250 

)  87 

3.5

 10.29  (  250 )

4.

1)  

 2 

 70 

 5 

 80:20 

 0.20 

 50  2 
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 80:20 

3)

 4 
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 :

Abstract

In small-sized industry which still get into trouble all side in operating because the limitation of the fund and 

torn the knowledge and the expert with regard to will lead all knowledge come to the development proceed a 

business. The organizer has then to study proceeding business of industrial kind food factory meet that a factory 

gets into trouble laying plans produces when lay plans produce already can’t do the production has in time with 

date fix to deliver goods. Make a customer is born the dissatisfaction which affect build the image of a company. 

Again the one cause is bing person lay plans to produce don't know certain production and have no work distinct 

standard. The production then have no the efficiency a problem is on the other hand. Beside warehouse problem 

which must rent the warehouse of the elsewhere enhances because the warehouse of full factory be born from 

laying goods position within the warehouse is not clear make can’t seek goods meets. The warehouse then must 

order to produce new goods for goods fully follow the amount that wants then cause goods dead stock. The 

organizer then lead a problem aforementioned comes to analyses for study the way out that happens by use way 
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engineering knowledge integrates with the information technology then get the idea in designing and build the 

computer program for use in laying plans produce and manage the warehouse with a program Microsoft Office 

Access.  A program aforementioned establish to come to for decrease goods production not in time with day 

delivers and decrease seeking goods problem doesn't meet because of do not know a position of distinct goods in 

order that still make know distinct production has of a factory as well.  The organizer then lead a problem 

aforementioned comes to analyze for study the way out that happens by use way engineering knowledge integrates 

with the information technology then get the idea in designing and build the computer program for use in laying 

plans produce and manage the warehouse with a program Microsoft Visual Basic and have data saving with a 

program Microsoft Office Access there is the work likes to take the data for evaluates and show for an officer 

follows       That is to say laying plans program produces and manage this warehouse were stored in a pillar which 

link up go to still the every side composes  marketing faction the faction produces and warehouse faction. When 

there is ordering a purchase from a customer marketing faction will use a program from a pillar for fixes goods 

quantity goods kind and day deliver by the specification day deliver goods.   A program will be showing the 

production at can produce and production capital for engage in business decide in the acceptance day deliver with 

a customer. Thereafter a program does the data processing by very production quantity is appropriate the 

production builds a day by use the data from the database that exists to are production of each the products. The 

raw material that want officer amount that use in the production when mend mass then to show production data 

builds a day give the faction produces to manage follow be show the quantity will of the products to will produce. 

The raw material that use in the production officer amount that use in the production and fix a position will and 

the quantity to must pick within the warehouse give warehouse faction lead goods that have produced finished then 

go to pick can follow program bearings note.  When there is program lead will aforementioned come to use make 

laying plans produces effective more and more by will can deliver goods has followed date fix. Make can build the 

contentment gives with a customer because of a program will that establish to come to show goods and the raw 

material to will be must use know by consider the production are a principle make can produce goods has straight 

to follow location aim keeps. A program still can fix a position will of goods to will must store within the 

warehouse make an officer can lead storage goods keeps to come out can send fast smoothly. 

Keywords : Planning Program Inventory
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