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A Kinematic Model Based on the Rear Speed and Steering Angle of
Three-Wheeled Electric Vehicle

Jaeyoung Byun', Pandu Sandi Pratama?® Yeonho Jeon®, Sungwon Chung', Wonsik Choi'
Department of Bio-industrial Machinery Engineering Pusan National University', Life and Industry
Convergence Research Institute Pusan National University?, Keunwoo Tech Co. Ltd®

Abstract

In the development of electric trains, it is common to verify the design results through proper
experiment including actual vehicle. Nonetheless, because the experimental setup is often expensive
and time—consuming, simulation testing is often performed before actual verification. In this study,
a kinematic model for the steering range was created through simulations based on MATLAB
Simulink for a three-wheel drive train. Many vehicles use a drive known as a tricycle. Use a
tricycle configuration with two electric drive wheels on the front and one steering wheel on the
rear. The two front drive wheels are mounted on a common axis, and each wheel can be
independently driven forward or backward. This configuration has several advantages over a delta
configuration with two wheels on the back and wheels on the front. The kinematic model for the
three-wheel drive system was completed and the results were analyzed using actual vehicle
drawings. With Simulink, you can simulate a vehicle that performs linear and rotational motion. A
mathematical model was used to obtain the results for the radius of rotation of the three-wheel
drive vehicle.

1. Introduction

In vehicle development, it is standard to validate the design results by suitable experiments involving
real vehicle. Nevertheless, since experimental setups are usually costly and time demanding, simulation
tests are often performed before the real verification. In this study present the simulation behavior of
tricycle vehicle based on MATLAB Simulink.

2. Mathematical model of tricycle

Many vehicle use a drive mechanism known as tricycle. In this research the tricycle configuration
using tadpole configuration that consist of two motorized drive wheel on the front side and one
steering wheel on the rear side. The two front drive wheels are mounted on a common axis, and each
wheel can independently being driven either forward or backward. This tadpole configuration has
several advantages compare to delta configuration where the two wheels are on the rear side and one
wheel on the front side

2.1 Mathematical model

The purpose of forward kinematics in tricycle modeling is to determine vehicle position and orientation
based on wheel rotation measurement. By varying the velocities of the two wheels, we can vary the
trajectories that the vehicle takes. Because the rate of rotation o about the ICR must be the same for
both wheels, we can write the following equations: Fig. 1 is a schematic diagram of a three-wheel
drive modeled for a mathematical model. Fig. 2 is a mathematical model for three-wheel drive.
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Fig. 1. Tricycle schematic Fig. 2. Schematic model of tricycle

3. Result and discussion

The results for the fixed steer angle are shown in Fig. 3, and 4, respectively. Fig. 3, the wheel speed
is constant at 5 km / h, and the steering angle is set from -90 ° to 90 °. The simulation time is 9
seconds and the steering angle increment rate is 20 ° / s. The relationship between the steering angle
and the left and right wheel speed was confirmed. Fig. 4 shows the left wheel, right wheel and rear
wheel angular velocity as output. If the steering angle is negative, the right wheel speed moves faster
than the left wheel. When the steering angle is 0, the left and right wheels move at the same speed
872.6 rpm. When the steering angle is positive, the left wheel speed is higher than the right wheel
speed. The rear wheels move at 872.6 rpm at a constant speed during the simulation.

_Input Output

100 6 1000

80 158
60 56
40 - 54 600 -

20 # 52 =

400 -

Left
Right
Back

7 200
-20 P 4.8

Steering Angle (degree)
o
Rear Wheel Velocity (km/h)
Wheel Speed (rpm)

40 + v 4.6 §
-60 p 4.4

80+ 4.2

100 . . . . . . . . 4 400 " " . . . L n . |
0 1 2 3 4 5 6 v 8 9 0 1 2 3 4 5 6 7 8 9
Time (s) Time (s)

Fig. 3. Steering angle and rear wheel velocity as input Fig. 4. Wheels angular velocities as output

4. Conclusion

The kinematic model for the three - wheel drive system was completed and the results were
analyzed using the actual vehicle drawings. A mathematical model has been developed. With Simulink,
you can simulate a vehicle that performs linear and rotational motion. Using the mathematical model,
we can apply it directly to other vehicles with the tricycle system. The mathematical model was used
to obtain the result of the rotation echo according to the vehicle condition.
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The effect of different lamp color in lettuce (Lactuca sativa L) growth

Dimas Harris Sean Keefe', Ji Ung Yang', Yu Cheong Moon', Hyeon Ji Hwang', Choi Won Sik',
Joeng Yeol Jo?
Departement of Bio Industry Machinery engineering, Pusan National University'
Luxus Co. Ltd.?

Abstract

The aim of this research is to determine the effect of using different light color for growing
lettuce. The light colors used in this research were white, red, green, and blue. The colors
of light had an effect on plant growth. Red color and blue color showed significant result.
The result showed that the red light could increase plant height by 35.47 cm and blue light
could enlarge plant root by 17.40 cm. However, no significant result between white light or
green light and lettuce growth were found.

1. Introduction

Lettuce is one of vegetables grown in greenhouse. it is also the most popular vegetables consumed
as salad or raw leaves due to the taste and nutritional quality. Consuming vegetables is benefit to
people health. Antioxidant, vitamin and nutrition in vegetables play important roles in reducing diseases
[1]. The demand of vegetables are continuously increasing. Olaimat and Holley, (2012) reported that
vegetables productions raised by 94% from 1980 to 2004. To meet the demand for vegetables, different
programs have been done. For example, increasing vegetables production by enlarge planted area or
using lamp irradiation in closed system production [2]. Light regulating plant growth and development
is the most critical factor. Light is used by plant not only for photosynthesis but also for adjust the
plant growth. Red light, Blue light, green light, and UV are the light undertaking the process of plant
growth and development. Red, blue, and UV manage the responses of plant photo morphogenic. For
instance, seedling growth, vegetative period, generative period and branching. This research was
conducted to determine the effect of using different light color for growing lettuce.

2. Materials and methods

2.1 Material

The materials used in this research were lettuce seed (Kyoungshinseed, Miryang, South Korea), peat
moss mixed with perlite and magnetic water. The tools used in this research were tray, sprayer,
fluorescent lamp, chamber, incubator, pot and rule, scale and other analysis tools.

2.2 Experiment Methods

The lettuce seeds were soaked for 1 hour and stored in an incubator for 2 days. The temperature of
incubator was controlled at 4°C. The seeds then were planted into a tray. Each tray had 3 seeds. The
seedlings were germinated for 25 days. Following germination, the seeds were individually transplanted
in a vinyl pot and arranged in a growth chamber. The morphological characteristic of lettuce were
tested, such as plant height, plant weight, leaf number, leaf length, root weight, and root length. Plant
height, leaf length, and root length are measured by using a ruler. Plant weight, and root weight are
measured by using analytic scale. Collected data of measurements were analyzed used SPSS with 5%
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error and Duncan if there are significant results.
3. Resulis and Discussion

The response of lettuce irradiated with different light colors are shown in table 1. It has been shown
that no substantial correlations between white light or green light and lettuce were found. Other study
report that the influence of white light is lower than other color [3].Under red light irradiation, the
height of the plant was 3547 cm. It is showed lettuce height was greatly influenced by red light. Root
length of lettuce showed significant result cultivated under blue light. The root length was 17.40 cm.

Table 1. Lettuce growth under light treatment.

Treatment Root length  Root weight  Leaf number Leaf length Plant weight Plant height

White 13.30 b 254 a 9.67 a 17.17 a 9.32 a 20.63 ¢

Red 13.13 b 244 a 10.67 a 22.30 a 15.37 a 35.47 a

Green 13.07 b 1.06 a 11.67 a 21.17 a 9.45 a 28.00 b

Blue 17.40 a 2.19 a 9.00 a 19.27 a 10.97 a 20.50 ¢
Fig. 1. Root Length of lettuce. Fig. 2. Plant Height of lettuce.

4. Conclusion

The influence of light lamp on lettuce growth varied. Mostly, different light color was significantly
greater than light color of control in lettuce. The result showed that the red light could increase plant
height by 3547 cm and blue light coul-+d enlarge plant root by 17.40 cm. However, no significant
result between green light and lettuce growth were found.
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Characteristic of lettuce germination under lamp colors.
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Abstract

In the food industry, lettuce is a leafy vegetable crop with increasing demand, and lettuce is
greatly affected by the presence of light. In this experiment, we investigated the germination
response in white, red, green and blue according to color by using electrodeless lamp for 14
days. the result showed that the germination growth rate was 71.42% under red light, 85.71%
under green light, and 100% under blue light at 2 days of germination. Furthermore, Red
light showed the highest efficiency of lettuce growth. Green light showed the highest growth
efficiency of lettuce root. Using red and green light in the effective period according to the
growth of lettuce will improve the growth and quality of lettuce.

1. Introduction

A FAA A FFEe Fovt Sk GAF AEoln o Ay g =S U AT 34
ZANE 2%, F5, cop ¥ F TOoZ oI QAEL AF AFo Fod JTe sy olHI 84S
T AFE B 5 2 s dev G G FFe] FRAd T8 oy dew AS
o & 94&S Fuh.(l) AAFE SV L FEAH dFEFS F12) FAANFL g 74 319 7] A
F gA Gl TS Fh(3) 2 AP AES FHS WE= LEDe| vl fx irdoe] Fduidoez v
A A s 9 sk S mE 30,000~60,0000.2 LEDC Hl&) S=rgo] 10,000A1%F Atk LEDe] w8 4
Wol Ay A FAdLI)} vd3 FAS FJFAZLE F8sto] WA KA A A 471X Aol wE A
F9] ol WSS YolR 1A FAY

2. Materials and methods
2.1 Material
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2.2 Experiment Methods
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3. Results and Discussion
Table 1. Lettuce growth under Electrodeless fluorescent light treatment.

Root Root Leaf of Lettuce Lettuce

germination rate length weight length weight height

Treatment (%) (cm) (mg) (cm) (mg) (cm)
White 71.42 6.33 56.18 8.23 775.82 6.27
Red 71.42 7.57 60.6 10.67 903.85 10.17
Green 85.71 9.1 70.15 10.5 816.81 8.17
Blue 100 5.83 34.73 9.5 667.34 7.97

Lettuce Helght

A @5 Aol we 4ol wol Bee WIE Eal B @ & glew Figls Fa AR 43
o wol® el ¥ & glvh AFe ol Aldel #AGel 29F T142%% WAR 3UF HAge
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=450l 43 Rel A

B oAWe Fo A48 Asaw 3% 4% nsel /4 A Uitk 2 3 @ 5 ddn =
Y AgHY g3 wele A4 mgel 4 3A Vet e 3 @ 5 Ak A% 4
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A},
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Natural Fermentation Characteristics of Gijang Seaweed Undaria Pinnatifida
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Abstract

Recently, carbohydrates contained in seaweeds have been used to prevent blood vessel
cholesterol deposition and facilitate intestinal motility, It has been reported that
physiologically active substances are identified along with improvement of hyperlipidemia,
promotion of heavy metal exercise, stimulation of intestinal motility, development of health
functional food. Native fermentation was carried out using Gijang seaweed Undaria Pinnatifida
in south korea. The initial sugar content is 25 Brix, The fermentation was carried out at 35
C for 5 days in an incubator under a total of 8 conditions. As a result of the fermentation,
the pH was continuously decreased according to the fermentation time for 5 days. The Brix
was only slightly changed on the first day after the start of the experiment. Brix did not
change after 2 days. During the fermentation process, the brix is reduced by
microorganisms. However, it seems that the Brix has not changed and it has not been

fermented.
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Table 1. Fermentation ratio

Treatment Al A2 A3 A4 B1 B2 B3 B4
Seaweed (g) 10 10 10 10 10 10 10 10
Water (ml) 600 800 1000 1200 600 800 1000 1200

Sugar content

(8)

152.5 202.5 252.5 302.5 152.5 202.5 252.5 302.5

Salt (g) 1 1 1 1 1 1 1 1
EM (g) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
3. d3 ¥ E<
7174 v & o] &3t 59 Fh waEe pHeF Brixe ZA¥s= vhg Figl, Fig2 ¢ Zvh # Ad43% pH
zZ 201

] =
= A4S 7007 2AHEo] 59 A ¥ 50082 FAHFUoH Brixts 243 19 §& #FAasiurt
T2 fASEY. =3 Hagvgel 7B s o vy F

=

(]

ha [
LS = R

Brixihr) Time (hr)
] g/l g3 AL emgenB] gm0l oegem0l smge B4 ] /] g3 AL emgenB] gm0l —egem03 g B4
Fig. 1. 25 Brix pH value depend on fermentation time Fig. 2. 25 Brix Brix value depend on fermentation time
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The characteristic of omiza fermentation by various quantity.

Ji-Hee Woo', Destiani Supeno', Chrysta Maynanda Brigita', Eun-Suk Lee ', Mi-Ja Kim 2,
Won-Sik Choi'
Dept. of Bio Industrial Machinery Engineering, Pusan National University'
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Abstract

Omija is used as main medical material because of its flavors of sweetness, sourness,
bitterness, spiciness, and saltiness. Omija provides nutrition for healthiness, cure cough and
diarrhea. However, there is a difficulties to ferment Omija due to its lacks of sugar content
and the content of organic acid is very high, which makes it difficult to perform natural
fermentation. In this study, omija was used as material in the fermentation process. the
fermentations were prepared into 7 treatment. The sugar content of all the samples was 25
Brix. The results showed that the amount of Omija effect fermentation speed and time.
Treatment A7 showed significant result amongs the treatment.
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Table 1. Fermentation ratio

Treatment Al A2 A3 A4 A5 A6 A7

Omija (g) 1 5 10 20 30 50 100
Sugar content

(8)

250.25 251.25 252.5 255 247.2 241.5 231
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Fig. 1. 25 Brix pH value depend on fermentation time Fig. 2. 25 Brix Brix value depend on fermentation time
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The effects of brix on fresh—-cut lettuce fermentation condition by fermented
powder Yinkin

Maynanda Brigita Chrysta', Soon Hong Kwon', Sung Won Chung', Soon Goo Kwon',
Jong Min Park!, Jong Soon Kim', Won Sik Choi'
Department of Bio-industrial Machinery Engineering, Pusan National University'

Abstract

This study was examined to find out the effect of initial brix on condition of fresh-cut
lettuce fermentation by yoo in-gyeon (89+) fermented powder. The observed conditions
were total soluble solids, pH content, and microbial populations during the fermentation
process. Fermentation was carried in 10° Brix, 17° Brix, and 23° Brix. The fermentation
observation process was carried out for 7 days with storage temperature 30° C in
fermentation chamber. The results of this experiment showed that the difference in initial
sugar content did not give so different results in total soluble solids and pH conditions
during the fermentation process. However, the initial brix condition gave an effect on the
microbial population of the product. The overall best condition for fresh-cut Ilettuce
fermentation based on the research done was using an initial brix of 17° Brix.

1. Introduction

Lettuce (Lactuca sativa L.) is one of the popular and important leafy vegetables grown throughout
the world, including Korea. Lettuce production and consumption mostly occurs from July to September.
Fresh lettuce leaves contain many beneficial nutrients for humans, including vitamins (A, D, B6, B12,
C, etc.) and minerals (calcium, phosphorus, iodine, potassium, magnesium and so on). However, the
shelf-life of this leafy vegetable is enough short. There must be a way to keep the product beside the
storage methods. One of the method that has been known by the wider community is to use the
method of fermentation. This method is also known as the easiest and cheapest method to extend the
shelf-life of a food-stuff, especially vegetables and fruits [1]. Some of the parameters commonly used
to predict the result of fermentation are the total soluble solids (TSS) and pH content.

2. Material and method

2.1 Fermentation of fresh-cut lettuce

Clean and fresh lettuce was cut before put in the container for the fermentation process. The
fermentation sample contains 50 gram of fresh - cut lettuces, 1 liter of water, 2 gram of salts, 1 gram
of fermented powder (%17, Korea), and some amount of sugar. The fermented powder was added as
strater to increase the fermentation efficiency [4]. Fresh—cut lettuce was fermented using three different
sugar contents, which are 10° Brix, 17° Brix, and 23° Brix. After the fermentation samples were
completed, the samples stored in the fermentation chamber (Mi:el Multipurpose Fermentor, Korea) at
30° C for 7 days while checking the condition every day.
2.2 Observation of fermentation condition

The observed condition of fermentation product in this study were total soluble solids (TSS), pH, and
microbial population. The observation of TSS was measured using pocket refractometer (Pocket
Refractometer Cat No. 3810, ATAGO, Japan) by following ISO 2173 (2003) method. The pH of the
solution was measured using pH meter (NeoMet pH-250L, iSTEK, Korea). Whereas the microbial
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analysis was using MRS media.
3. Results and Discussion

TSS content changes that occurred during the 7 days process did not make a big difference (Fig.1).

In general, the sugar content of the material will decrease due to converted into alcohol and carbon
dioxide [1]. In contrast to TSS conditions, pH value of the product was decreasing during the
fermentation time for each initial brix used (Fig.2).

250 10.00
S.00 #
200 8.00
i — —— — 7.00
g 150 6.00
.?. E 500 —4—Brix 10
E i00 —— e —p=Brix 10 4.00 - i == Brix 17
3.00 - e Brix 23
~de—Brix 17 I
50 2.00
e Brix 23 1.00 -
oo 0.00
] I 2 & 4 5 15 7 8 a 2 3 4 5 6 7 8
Time (day) Time (day)
Fig. 1. Change in total soluble solids during fermentation Fig. 2. Change in pH value during fermentation

bacteria (x 102 cfu)

Hubanl

Time (day)

HBrix 10 WBrix17 WBrix23

Fig. 3. Change in microbial population with time during fermentation

pH decline in the fermentation process occurs due to the ethanol produced from sugar synthesis
converted into organic acids [2]. However, the variate on initial brix used had not a significant
influence on the pH value. Lactobacilli are the important microorganisms for the dairy, food, and also
beverage industry [3]. The highest population occurred on day-4 on initial brix of 10°Brix with 984
microbes.

4. Conclusion

There was different results in the microbial population but no correlation between initial brix and the
total soluble solids content or pH value during the fermentation time. The best condition for fresh-cut
lettuce fermentation based on this study is using storage temperature 30°C with initial brix of 17° Brix.
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Optimization of Black Chokeberry “Aronia melanocarpa” Fermentation Process
based on Response Surface Methodology

Destiani Supeno', Soon Hong Kwon', Sung Won Chung', Soon Goo Kwon', Jong Min Park',
Jong Soon Kim', Won Sik Choi'"
Department of Bio-Industrial Machinery Engineering, Pusan National University'

Abstract

Fermented black chokeberry “Aronia melanocarpa”’ beverages gained the attention of the worldwide
market as one of the emerging functional beverages. In this study, to optimize the fermentation
treatment and to obtain the optimal fermentation time, response surface methodology is used. The
fermentation temperature and amount of sugar in this beverage served as inputs and the pH served
as output for the mathematical model. Quadratic polynomial equation was used as mathematical
model of fermentation. Moreover, from the mathematical model, the optimal fermentation time can
be found. The optimal fermentation time is based on the lowest pH level obtained from
combination of temperature and sugar addition. The experimental result shows that the quality of
chokeberries fermented beverage is greatly affected by the fermentation temperature and sugar. The
optimal temperature for vinegar fermentation process based on this research obtain from quadratic
polynomial is 27°C and °Brix is 21% for minimum pH 3.8, moreover,

1. Introduction

Black chokeberry “Aronia melanocarpa” classified as Rosaceae family was originated from North
America and nowadays it is also cultivated around Europe, and South Korea. Previous study prove that
black chokeberry have potential use as herbal medicine. The improvement of computer technology
enabled the development of mathematical models of fermentation processes. In this research, response
surface methodology was proposed to optimize the black chokeberry vinegar fermentation process. This
method was used to obtain the mathematical model of vinegar fermentation, moreover, the optimal
fermentation time was obtained by calculating the peak of the surface. The result of optimization will
improve the fermentation process, such as raw material efficiency.

2. Material and Method

2.1 Material
First, black chokeberries obtained from Mungyeong, South Korea was washed with tap water, and then
separated from the stalk. The initial pH of these berries is 3.9 and initial sugar content is 13.7°Brix. 16
mason jars contain 360g of mashed black chokeberry where prepared. First step is alcoholic
fermentation was done for three days. A white grape vinegar products by Beksul, Cheil Jedang co.ltd.,
South Korea was added as starter and the fermentation proces was done for 27 days.
2.2 Method

The pH value was measure using digital pH meter and brix analysis of sugar content was
conducted by using a portable refractometer. Fermented solution of black chokeberries was
analyzed in triplicate to determine an average sugar content value for each juice sample. THe
pH and brix was measured in the beginning and in the end of fermentation. The final pH value
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was used as input for Response method methodology. The fitting function was obtained using
MATLAB curve fitting function.
3. Result and Discussion

The pH of fermentation product depends upon how much acid are present, fermentation
proceeds satisfactorily when the pH of the mash has been adjusted to a pH of 3.0 to 4.5, which
is a favorable pH for the yeast growth. The final pH levels are shown in Table 1. Using response
surface methodology (RSM), the surface generated by linear model as shown in Fig. 1. can be
used to determine the optimal condition. Based on experimental data obtained from Table 1., the
input and output relation is shown in Fig. 1. as follows:

Table 1. Experimental result
Input Output
Temp (°C) Sugar (°Brix) Minimum pH

10 4.00

20 15 3.91
20 3.88
25 3.89
10 3.95 =

25 15 3.87 E
20 3.83 =
25 3.85
10 3.96
1 .

30 5 3.87
20 3.84
25 3.85
10 4.01
1 .

35 5 3.93
20 3.89
25 3.91 Fig. 1. Three dimensional relation between input and output

The polynomial equation obtained from the curve fitting tool is:
y=5—0.054z, — 0.042z, + 0.001z] +0.001z3 + 2.44e” "z x,
where z, is the fermentation temperature, x, is sugar content, and the output y is the minimum

pH. Using an equation to calculate peak value of polynomial curve, the optimal condition for
fermentation can be obtained when z; =27° C and z, =21 ° brix.

4. Conclusion

From the experimental result it can be conclude that temperature and sugar contain in black
chokeberries vinegar influence the final pH of fermentation. The possibility of the modeling of
fermentation system was done by response surface methodology. This research shown that
fermentation at 27°C room temperature and 21°brix of sugar content is recommended condition
for black chokeberries vinegar fermentation.
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Leakage current of maintenance free super-capacitor battery in agricultural
electric vehicle

Pandu Sandi Pratama', Destiani Supeno?, Jae Young Byun?, Eon Uck Kang?
Yeon Ho Jeon®, Sung Won Chung?, Won Sik Choi?
Life and Industry Convergence Research Institute Pusan National University', Department of
Bio—industrial Machinery Engineering Pusan National University?, Keunwoo Tech Co. Ltd®

Abstract

Maintenance free super—capacitor battery recently becomes main interest in new energy storage
device technology, since it greener, safer, charges faster and cheaper compared to recent lead acid
and lithium battery technology. However, similar to any other battery technologies, leakage current
occurred during super-capacitor operation. Understanding how the leakage current occurred in a
super—capacitor battery is essential. This research focused on the leakage current of super-capacitor
battery in  agricultural electric carrier. Super—capitor battery packs LSUM 016R2C 0500F EA,
LS-Mtron Ltd.,, Anyang, Gyeonggi—-do, Rep. Korea was used in this research. The super-capacitor
leakage current was measured using a voltage source and an ammeter. From this research, it was
found that the leakage current mainly caused by insulation resistance and dielectric absorption
current.

1. Introduction

Recently, many agricultural electric carriers have been used for short-distance transportation of
harvested crops or cargoes. Generally, these vehicles are powered by lead acid or lithium battery.
Although batteries have high energy density, it suffered from slow dynamic response and low
charge/discharge rates. A super—capacitor can be an alternative solution to overcome this problem.
Efficiency is main concern in electric vehicle. Therefore leakage current of energy storage device is a
serious problem in electric vehicle operation. In this research, leakage current was measured and the
source of this condition was observed. The result of this research can be used to improve the
efficiency of super-capacitor battery technology.

2. Material and Method

2.1 Material

The super—capacitor energy storage device consisted of single module build from 6 cell 3000F electric
double-layer capacitor (LSUC 2.7V, LS-Mtron Ltd., Anyang, Gyeonggi-do, Rep. Korea) connected in
series which has a total capacitance of 500 F and maximum voltage of 16.2 V for each module (LSUM
016R2C 0500F EA, LS-Mtron Ltd., Anyang, Gyeonggi-do, Rep. Korea).
2.2 Method

Super—capacitor leakage current was measured using a voltage source and an ammeter as shown in
Fig 1. The leakage current It can be measured as: It = Vs/Rp. Where Vs is the test voltage of the
voltage source and Rp is the insulation resistance of the capacitor. Vs is set at the rating voltage of
the capacitor 16.2V. The measured value of capacitor leakage current was varied depends on when the
measurement is made after the test voltage is applied.
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3. Result and Discussion

Fig 2 shows the three basic elements that affect the super—capacitor leakage current measurement,
and Fig 3 shows the corresponding time response image for each of these leakage current components
labeled by number. The total leakage current flowing in the capacitor shown in Fig. 2 consists of the
following three components:

1. Leakage current flowing through the insulation resistor Rp.

This current depends on the test voltage, and the time response is flat as shown in curve number 1

in Fig 3.

2. Current that charges the capacitor C when a test voltage is applied to measure the leakage current.
This current is instantaneous as shown by curve number 2 in Fig. 3.

3. Dielectric absorption current, which consists of dielectric absorption components Rd and Cd. The
current response of this component after the test voltage is applied as shown in curve number 3 in
Fig. 3. The current magnitude is inversely proportional to the value of Rd, and this leakage current
component exponentially decays to zero amperes.

The total leakage current response is the sum of these three leakage current components; it converges

to the current flowing through the insulation resistance which is shown by curve number 1.

Current

Leakage current

Total measurement timing.

current l

LT

Fre
_J_'__........_____........IE'.-{..
P s e e R ~Time
v @ _
Fig. 1. Basic leakage current Fig. 2. Equivalent capacitor circuit Fig. 3. Response time behavior for the
measurement block diagram for leakage current measurement various leakage components.

4. Conclusion

Measurement of the leakage current of super—capacitor battery in agricultural electric carrier was
done. From this research, it was found that the leakage current mainly caused by insulation resistance
and dielectric absorption current. The absorption current can be ignored for most applications, although
it is necessary to understand its behavior to determine the leakage current measurement timing.
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Dynamic Characteristic of Training System with Cable Type
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Abstract

We designed an auto training system in the previous study. The auto training system can
effectively manage the exerciser while supporting the strength movement. The purpose of
this study is to analyze the dynamic characteristics of friction elements which can influence
the control and external force estimation in the cable mountable module manufactured in the

previous research.
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Fig. 1. Cable mountable module Fig. 2. Experiment results
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Abstract

This study the influence of different types of solvents on the mechanical properties of
tungsten materials, based on the analysis of microstructures. The PEG 400 (polyethylene
glycol) and acetone were used as solvents in this system. A pressure assisted sintering
process was used in the tungsten sintering process. The properties of these materials were
evaluated by various means such as density measurement, Vicker's hardness test and
microscope observation.
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Fig. 1. Sintered density and relative density of W materials Fig. 2. Vicker's hardness of W materials by solvent type
by solvent type

Fig. 3. Optical microscope of sintered tungsten material Fig. 4. Optical microscope of sintered tungsten material
by acetone. by PEG 400.

[& 2 2 8]

2) P. Schade, “Sintering behavior of spherical mono-sized tungsen powder”, International Journal of
Refractory Metals and Hard Materials, Volume 74, August 2018, Pages 14-19
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Fabrication and characteristic evaluation of SiC materials and SiC{/SiC
composites

Jun Yeab Lee', Sang Pill Lee?, Jin Kyung Lee?, Moon Hee Lee®, Sung Won Kim®
Mechanical Engineering, Dong—Eui University'?, Division of Mechanical Engineering, Dong—Eui
Institute of Technology?®

Abstract

In this study, the fabrication and properties of silicon carbide materials and silicon carbide
composites were evaluated. The SiC material produced by LPS process showed partial
micropores around the SiC particles in the microstructure. However, this material possessed
a relative density of about 90 % for the theoretical density and a flexural strength of about
510 MPa. The SiC fiber-reinforced SiC matrix(SiCf/SiC) composites fabricated by LPS-process
showed a relative density of about 80% for the theoretical density and a flexural strength of
about 560MPa.
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1) R. Naslain, “Design, preparation and properties of non-oxide CMCs for application in engines and
nuclear reactors: an overview’, Composites Science and Technology, Vol. 64, pp. 155-170, 2003.
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Mechanical properties of tungsten composites with tungsten fiber contents

Sang hyun Jung', Sang pill Lee?, Jin kyong Lee?, Moon he Lee®, Jong ho Lee*
Dong Eui University"?, Dong Eui instute of technology®*

Abstract

In this study, mechanical properties of sintered tungsten composites were investigated
according to fiber content. Three specimens were prepared according to the volume fraction
of the fibers and blended to mix the powders and fibers. Tungsten composites are
manufactured using high temperature compression press processes. The properties of the
material were measured by density measurement by Archimedes' principle and 3 - point
bending test, and the results were evaluated.
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1) J. Riesch, M. Aumann, J.W. Coenen, H. Gietl, G. Holzner, T.Hoschen, P. Huber, M.Li, CH. Linsmeier, R.
Neu “Chemically deposited tungsten fiber-reinforced tungsten-The way to a mock-up for divertor
applications”, Nuclear Materials and Energy. Vol. 9, pp. 75-83, December 2016.

2) Y. Mao, J.W. Coenen, J. Riesch, S. Sistla, J. Almanstotter, B. Jasper, A. Terra, T.Hoschen, H. Gietl,
Ch. Linsmeier, C. Broeckmann“Influence of the interface strength on the mechanical properties of
discontinuous tungsten fiber-reinforced tungsten composites produced by field assisted sintering
technology”, Composites Part A, Vol. 107, pp. 342-353, 2018.
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Human Sensing of Outdoor and Dynamic
Environment using Laser Scanner

Sang Sin Jeon', Tae Seok Jin®
Dongseo University Student', Dongseo University Mechatronics Professor?

Abstract

In this research, , we propose a method to tackle these problems using laser scanners for human
sensing in crowds. We especially focus on human tracking and gait analysis techniques. Our
proposed method is well-suited to privacy protection because it does not use images but only
range data. A key component of an intelligent human tracker system is the reliable perception of
the environment. Laser range finders have been popular sensors which are widely used in this
context. The classical 2D laser scanners have some limitations which are often compensated by
the addition of other complementary sensors including cameras and lidar.

The computer simulation results of estimating and following of the human trackier with the 2D
laser scanner are presented.
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[# 1 & 8]

[1] D.M., Gavrila, "The analysis of human motion and its application for visual surveillance" in
proceeding of the 2nd /nternational workshop on visual surveillance, 1999.

[2] P. Perez, C. Hue, ]J. Vermaak, M. Gangnet, "Color-Based Probabilistic Tracking," Proc. of
European Conference on Computer Vision, Copenhagen, 27 May- 2 June 2002.

[3] Zhao, H. and Shibasaki, R., "A Novel System for Tracking Pedestrians using Multiple
Single-Row Laser Range Scanners," /[EEE Transactions on Systems, Man and Cybernetics-part
A, Vol. 35, No. 2, pp. 283-291, 2005.

[4] Yang, J., Xu, Y. and Chen, C. S., "Human action learning via hidden Markov model," [EEE
Transactions on Systems, Man and Cybernetics-part A, vol. 27, no. 1, pp. 34-44, 1997.
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A Design of Fuzzy-Neural Network Controller of Wheeled-Mobile
Robot for Path-Tracking

Kim Ki Hyeon'
Doosan Heavy Industries co., Ltd.'

Abstract

A controller of wheeled mobile robot(WMR) based on Lyapunov theory is designed and a
Fuzzy-Neural Network algorithm is applied to this system to adjust controller gain. In
conventional controller of WMR that adopts fixed controller gain, controller can not pursuit
trajectory perfectly when initial condition of system is changed. Moreover, acquisition of
optimal value of controller gain due to variation of initial condition is not easy because it
can be get through lots of try and error process. To solve such problem, a Fuzzy-Network
algorithm is proposed. The Fuzzy logic adjusts gains to act up to position error and rate.
And, the Neural Network algorithm optimipuzes gains according to initial position and initial
direction. Computer simulation shows that the proposed Fuzzy-Neural Network controller is
effective.
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A study on system software level CPU thermal prediction considering various
environments

Sung Woo Chung', Young Geun Kim', Seon Young Kim, Seung Hun Choi, and Dongwon Min?
Korea University!, Dankook University®

Abstract

In this study, we propose a thermal prediction method, which is beneficial for CPU thermal
management. Previous studies have focused on thermal prediction not considering various
environments such as ambient(room) temperature and fan speed. However, in practice, it is
necessary to consider the various environments, which affects CPU temperature significantly. Our
proposed prediction method includes ambient temperature and fan speed to accurately predict CPU
temperature, which leads to better performance and lower power consumption eventually. The
proposed prediction method reduces MAE(Mean Absolute Error) from 1.1 degree to 0.8 degree. In
the future work, we plan to adopt a machine learning solution to enhance the accuracy of thermal
prediction.
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Fig. 1. CPU thermal management considering environmental

parameters Fig. 2. MAE comparison of thermal prediction
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A Comparison of Various Machine Learning Techniques for Missing Values
Recovering in Load Prediction

Sungwoo Park, Jihoon Moon, Eenjun Hwang
School of Electrical Engineering, Korea University

Abstract

In this paper, we compare various machine learning techniques for missing values replacement in
the load forecasting using time and weather information. For this, we first transform the sequence
data in the one-dimensional space into continuous data in the two-dimensional space in the
preprocessing. In addition, we consider not only the information provided by the Meteorological
Agency but also weather information which is deeply related to electric load. After that, we build
various electric load regression models using machine learning techniques. Finally, we compare
their prediction performance by evaluating the prediction accuracy of each regression model using
10-fold cross-validation. The experimental results show that random forest model outperforms the
other methods in terms of prediction accuracy.

1. M E

MELQ 52 AFARd AEAE =& U &5 A= Qo] mj$ F sttt §35], 1A]7F ©¢ olste] &=
7] AL Q o &E(Very Short-Term Load Forecasting)2 oU A 2] A]ABl(Energy Management
System)9] Ut AAEH S ZASt: Ol £2 AMEEIN]). AH+Q oF L& Lgdstr] Holl, 2R 2 Al
7V AR a8l 3 A¥4a il 52 AHSTH2). SHR|TH o E RE2 AL~ Q fojEo] B2 2
A|(Missing Value)7} £ 749 A=tst shgo] oAty TR0l ot 7|& AFE2 2R Al7sHA
A9 HItH(Linear Int = AMgste ZEXS sl AstalAl SERA|TE, o&59] Ftwo=
| X5kt ol

iR L
L T
A =212 spAslL
40 AZAE A W
=]

Da)
D
=
o
o))
=
]
ES

tjo

_94%

AAlstal 25 9] dsS vladdt o] s, Ext R ARE
oA Alsshs 71 R AP 9ol 2 HHE 371
A &g 71HE Agoto] 107 wAFES(10-Fold Cross Validation)& Ab&sto] @

ol
=

RN
=
fu)
ol
1
R
N
oX.
fujo
=
o
ol
ol
=
N
0% il

in)
i)

ne ro ot O of L i

o o rig 1o T} op o2
o
dlo
|o
ot hu
o
i)
&
N

ox,
I
o

Mo o
g o

O
8o
N
2
rlo
N

Fo 717 s v19ke M4e 24 J]Mol e AP oA
I 71E ATERNY Y5 WL L ulw BHAC opAToR, AFolAE AR ©

ol
~

o L

e’
.
0=
o |
o ¢
hu
re
rr
Mo
1o
mi
tjo
N=)
rr
i)

2.2 £

2.1 IOJEf Ml JM

2 =woM AFL053 34 RS Yoll, 7/9E Hloly AloA] Z&He= Ao Ot M 4Q ol
EdWH L= A 71 JE2 g9t A7 AR E, 4, AL 2, 2Y, 59 dojel2 o]RolX Qlot.
o714, 4, A, A, & HolE& o&F 2Elo] I2 AT He F71EdE vdE & Qo ek 2 =7
2 71& A1(3)9 WAS Atgste] &2 FEQ] XY HlolHE 2RFY 37F9] H4X Q1 folel2 wEsto
F714& §rgsit 71 B = T 0A AlecheE 2 5k, B4, 7IY9S AREST S d=E 499k
AT et =0y oFdEHE A2 @ 2HX4+S A1) (2)8 Sl FLoto] wrgshot

ST =13.12 + 0.6215 < T— 11.37 < WS"16 + 0.3965 x T'x Ws"16 (1)
DI=1.8xT—0.55(1.8x T—26) % (1—0.01 x H) + 32 (2)

_66_



71N, Te ==, He $%= WSs 4% STt Alde=, DR 23A+E uigith

2.2 x{glizl\_g_ xx{ |:||:-|| :rug
MHF Q9 folg o] YASHs AE5A= AR gyt dolg 2=t 188
PHE AREsHH EﬂolEi—l e -2 S
=rolAe= dA St HolHE o
o5& o= tAsts W Attt
ol s, WA A diolg AlojjA @é 17F S0l &= 382 AAsHL, HEAS Ao dEARQ] A 7]
Hol Multiple Regressiony} 7174 8459l Decision Tree, Random Forest, Gradient Boosting Machine,
Support Vector Machine, Artificial Neural NetworkS o]&3sto] dolg] AlS sh&sict. A|oHsE 719 9]
AEX] FA0| g dsS A5 Yol 1048 wAE S S AMETE. AER|7F AlAE HolE] Moz Sy

& 7o) dlZo] Melettm, AXx|o] st Rarst 40| Jbsslrtn B & 917 molrt.
3. 4% % Eo|
2 w50] gojg Ale QMo KA} AEEAC MALE lolel2a, 20159 19 1U=E 20179 129
31971x] 152 trejo] HolE2 & 105216710 GolEj7} Sofqlr). o] & olato] A AAE|A] ore w2

3 WA9 OO oAk 002 FAE PES LA 3847l HoleiE A2 waed AANS
7199 o& A+ Ha8d) WES QXH(Mean Absolute Percentage Error)2 UENHQICE Fig. 104
UEHJ5o0], Random Forest’t 71A £& =2 HOIth= 72 o 4 9otk ANN[3]¥+ SVR[3]E (3)z}

Sos @oR 2Ae 79 R0t Eat, Fig 29 20|, MY HIYE AEF AuC ¥ RoIA A
o MEAR 27 VMol O% aUHoR ASAE WY 4 USS L & U
ANN 47.604 2015. 09. 28 ~ 2015. 10. 11
ANN [3] 50.630
SVR 59.846
SVR [3] 60.418
GBM 46.768
RF 12.432
DT 13.850
MR 115.711
0 20 40 60 80 100 120 1 97 193 289 385 481 577 673 769 865 961 1057 1153 1249
MAPE (%) = Random Forest Regressor ~ ««ue+ Linear Interpolation
Fig. 1. MAPE of Each Machine Learning Technique Fig. 2. Data Estimation for Missing Values

4. # B

S o5 22 AIBEE Mesg TjEo] AXAS OAls] dsl, 717
sistyich Al Ayt Random Forest2 Ast =& wdlo] 107

H5e vt 2%, 2549 24 AT, 1Y AR S
5?@ U31%§ 71‘?JQE 0% ekt Megdag o ndl3 1/da A=oloh

mlo i:_| 10

B APE ARAATA 20184 A% oUix] ARCHS 22|48 ARglo] olsh AINE9S (WS RIBXAVH)

A |

[&t 21 & 8]

1) H. Chitsaz, H. Shaker, H. Zareipour, D. Wood, N. Amjady, “Short-term electricity load forecasting of
buildings in microgrids,” Energy and Buildings, Vol. 99, pp. 50-60, 2015.

2) C. L. Hor, S. J. Watson, S. Majithia, “Analyzing the impact of weather variableson monthly electricity
demand,” IEEE Transactions on Power Systems. Vol. 20, pp. 2078-2085, 2005.

3) J. Moon, J. Park, S. Jun, Y. Choi, E. Hwang, "An Electric Load Forecasting Scheme for University
Campus Buildings Using Artificial Neural Network and Support Vector Regression,” KIPS
Transactions on Computer and Communication Systems, Vol. 5, No. 10, pp. 293-302, Oct. 2016.

_67_



Experiment by Parameters of Fuel Cell Bipolar Plates

Chul Kyu Jin'
Kyungnam University'

Abstract

In this study, bipolar plates in fuel cells are formed using rubber forming process.
The effects of important parameters in rubber forming such as hardness and
thickness of rubber pad, speed and pressure of punch that compress blank, and
physical property of materials on the channel depth were analyzed. In the soft
material sheet Al1050, deeper channels are formed than in materials STS304 and Ti.
The channel depths of bipolar plates formed with Al1050, SS304 and Ti-G5 under the
above process condition were 0.453, 0.307, and 0.270 mm, respectively
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3. d3 % E9

DRYPTUL Fotol Adol YHE A0S0, SS304, Ti LTS Fig. 40| UEHAILE w02t APA
wejmo] tigh Al Zo] Afo]E AlEY A QAR AlLOSO Eelwel A TE o] & o Eaishl ®ol
e IR 4 otk AW RAW 2% 79 R A5 @4ol 9L Wut ohat mAl A9 vlEd glo]
Hersict.
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Fig. 1. Metallic bipolar plates formed by rubber forming Fig. 2. Depth in different positions of channel
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Measurement of Mouse Heart Beat based on Particle Image Velocimetry using
Confocal Laser Sanning Microscopy

Jae Sung Park' ,Richard M. Boutilier',Ho Lee?
Kyungpook National University, School of Mechanical engineering’,
Kyungpook National University, Laser Application Center?

Abstract

Analysis technique for a variety of biological phenomena has been desired for the prevention and
treatment of disease. Heart rate is one of the important things for diagnosis and prevention in
cardiovascular disease. Methods of measuring the pulse rate have been variously developed, but
measuring the blood flow velocity may also be an alternative method. We established high speed
laser scanning confocal microscopy and protocol for analysis blood flow by Particle Image
Velocimetry (PIV) in previous study. In this study, we took the blood flow videos at 30fps, 180fps
from mouse by using high-speed confocal microscopy and applied Particle Image Velocimetry (PIV)
analysis for that. As a result, we found out the period of blood flow speed from high-speed video.
This mean that analysis of blood flow can be a method of measuring the pulse rate.
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Auto-fluorescence properties of mouse leukocyte excited by deep UV light

Jae Sung Park',Min Ji Son' Ho Lee'?
Kyungpook National University, School of Mechanical engineering’,
Kyungpook National University, Laser Application Center?

Abstract

An endogenous fluorophore, which is one of the various substances in the cell, have the
characteristic of fluorescence emission by absorbing light of a specific wavelength. Typical
examples are the aromatic amino acids (AAA) and coenzyme, such as tryptophan (Trp),
phenylalanine (Phe), tyrosine (Try), nicotinamide adenine dinucleotide hydrate (NADH) nicotinamide
adenine dinucleotide (NAD), nicotinamide adenine dinucleotide phosphate (NADP) and flavin adenine
dinucleotide (FAD). These Cellular components are essential for the function of cells and the life
phenomenon. Moreover, it is differentially expressed depending on the statement of the cell and the
cell type. Thus, a fluorescence measurement is one of the cell analysis in order to allow
researchers to better understand of the characteristics and functions of the cells with cellular types
and statements. In this study, we measured the emission spectrum of mouse leukocytes with
absorption wavelengths using photo-luminescence as a preliminary study to quantitatively provide
the content of endogenous fluorophore in various cells. The bone marrow of the mouse model was
extracted and separated into two types of cells such as monocytes and neutrophils. Monocytes and
neutrophils were diluted to make the same number of cells per unit volume. The spectra were
analyzed at 280 nm, which is the absorption band of aromatic amino acid, and 365 nm, which is
the absorption band of the coenzyme. Monocytes and neutrophils were found to exhibit different
emission spectra in the two wavelength regions.
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S 2y Uy gLez JESIE FdE4 9 dA%ES RBC lysis bufferg o] 83t AA 3
t}.(eBioscience™ 10x RBC lysis buffer Multi-species, 00-4600-54, Thermofisher, USA). tt2 o & Hgl s}
AA}E= Al %= isolation reagent® 83} monocyte?} neutrophil® 7 3Gt (Monocyte
Isolation Kit(BM): 130-100-629, Neutrphil Isolation Kit : 130-097-658, Miltenyi Biotec, Germany).

2.2 Photo-luminescenceE &2%t &7 spectrum 24
ix O S

Bolel = X590 g AM=S 382310 Photo-luminescence(Sectra Pro 2150i, Acton Research
USA)2A-& Zlsistdct. Cover sliploll monocyte @ neutrophil ME&S ZH2F 10w A 243 & 24
Aey stk QA AGSt 280nm/350nm (excitation/emission) S¥Q] tryptophanyt 360nm/450nm

(excitation/emission)tf 5 2] NADHO| tfsiA 2Adst= dF A7IE 54 st
3. d3 ¥ Eo

ofe 1 12 360nme] UVE o] &5
3t AlsloA T o]uo]Alo] 7Hs3shS

o

fo] MES excitationsh & 450nm~480nm T FofjA] FgA0]4 S 0]
|oto 2 Al SHRiCY

= 47 . Fluorescence Image of Neutrophils using

fluorescence microscope
4. 4 E

2 JLoAE Photo-luminesence £ Lz AS &8slo] WEL MEZ0] auto-fluoresence E4& &

steith. OF2 F89 WMAPAA M2 2 Y intensityS 2 2 Ol shgion] B An2Re
deep UVHAS ZE3 label-free BT ¥4 7|29 7158 oz AR ©ct.

Al AL
This study was pForted by Technology innovation |_program (10067380)
= T2 ’L%* AL R(MOTIE) =4t 71241 8- 4(KIAT)O] "dlo] A &89 27171/ ar7ts A7
ub L&A (I S N0000598)"0] A|U-S Hhol L8l oA 1A utol
(& o & 8]

1) C. P. Lin“Imaging leukocyte trafficking in vivo with two-photon-excited endogenous tryptophan

fluorescence”(2010) / Optics express
2) P. R. Callis et al.“Two-photon fluorescence excitation spectra of aromatic amino acids” (1993) /

Chemical physics letters
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Study of heat accumulation in high repetition rate laser processing.

Seung Sik Ham', Sung Han Kim', Sae Bom Lee®, Ho Lee'?
Graduate School, Department of Mechanical Engineering Kyungpook National University',
Laser Application Center Kyungpook National University?,
Nanophotonics Application Laboratory Kyungpook National University®

Abstract

We study the heat accumulation effect during laser processing of different sample with
ultrashort pulses to large crater at high repetition rates. Heat transfer modeling was used to
calculate the base line temperature behavior with different repetition rates for different
sample when point laser sources were incident. Heat transfer modeling showed rapid base
line temperature change at sample?2 at high repetition rate. Based on this, we observed the
process variation according to the repetition rate under stationary laser source and scanning

laser source condition.
The source used for the laser experiment is 355nm 10ps. The repetition rate was 50 kHz and

500 kHz.

1. M B
Heat accumulation effect?} Aist7] fslix= 5LsH A oYA|7F JAtohs 74-2-0Th LAST, o] =
go]x] &2o] dtEgof AwE7] Mo 22 £ £7oH, ¥HEg0] =2 4 HA oA Yt 5
Aot 24 AX2 o]f3st Ao Ze FQ A I A2 o2 =A oYR|7t YABIAYE heat
accumulation effect7} WAYSICH= A3 A A& "oz £ AN = F 79 Sampleor] 22 &
o] 2o|x|7} RAlstaL, ofE ¥HE& x| 2 4] mpekg ot
2.2 E

2.1 Heat transfer modeling
Heat transfer modelingS 9Jsto] o}eflo] A& Esto] ZQIE go]&x] AA0 tfsto]
gtEgo et A2 o8 220 AXjoA base line temperature g7 He= HAS ALt

r?
QSD e4><k><t (T2:$2+y2+22)

Typ—Ty=ATyp=
pxc, X (4><7T><k‘><t)3
— 1 rnD?
N N 1 7’71X 4%k
A QnD I )
TEa”D(t) nD
pXe, XV (Ax7mxE)" _N—-1
\/ fL
QHeat = NAdbs X (1 - 77Th) xXE pulse — 77Heat ulse
o714, T : Temperature, t : time, nD : dimension, Q : energy, @,, : Residual heat thermal

energy in the surrounding material that is not ablated. p
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capacity, k : Temperature conductivity, mn,, : Thermal efficiency, 7,,: Absorptance at the

interaction zone, £, ‘- Energy of the incident laser pulse.

2.2 Laser 7}=2 A#

Ao Arg= go]A& 355nmo] o, 10ps9] ’T*-ii 25 THRE AAE o|&oitt. A=
stationary®} scanning AJEjolA 7152 X85t on], A& + Sample2E o] &35ttt o]
A 285 FE7] Yol gledl= 10X(N.A 0.26)5 AF&sHiTt.
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Fig. 1 Heat transfer modeling with a point source (a) 50kHz Sample 2, (b) 500kHz Sample 2

4. 4 &

2 oA 1 §HE-50] go]A 2 o]&3sto] Sample 2 7F2A] Heat accumulation effecto] 25l base
hne temerature’} 44514 Ela1 o] 2 QId] 7by Fo|E] Ato]=7t AHA|= ZE &l & 4 9lolct o=
EOl2 Sample 2 &K & 2o]A& o]&sto] 7F5 Aol ¥tE&0] st JFS 12sto] 7hgstojop & A
o2 Atz =t

= [ =48 U(KIAT)S] "2fo]X-g&&ar|7]/ATAR7IE A
H2 Tot a3 AFZ.
[& 2 2 8]
1) DI NISO, Francesca, et al. Role of heat accumulation on the incubation effect in multi-shot laser
ablation of stainless steel at high repetition rates. Optics express, 2014, 22.10: 12200-12210.
2) SHIMIZU, Masahiro, et al. Mechanism of heat-modification inside a glass after irradiation with

high-repetition rate femtosecond laser pulses. Journal of Applied Physics, 2010, 108.7: 073533.

3) WEBER, Rudolf, et al. Heat accumulation during pulsed laser materials processing. Optics
express, 2014, 22.9: 11312-11324.

_75_



20188 = et=itgEEstel EHS =l =28

golx X2& #18 CiWH M7 system2] 283 L

=
ZEUED JHZED, ZEUED YoM 2SI HEH?2

Development of miniaturization of Bundled fiber system for laser treatment

Seung Sik Ham', Ho Lee?
Graduate School, Department of Mechanical Engineering Kyungpook National University', Laser
Application Center Kyungpook National University?

Abstract

In the area of medical applications, Optical fiber is mainly used for the treatment of tissues and
organs within the human body. So for, the laser beams emitted from conventional optical fibers,
used in the area of laser treatment, have mostly been irradiated in the forward direction. Alteration
of emitted laser beam’s direction and distribution is required for the treatment of diseases such as
varicose vein and benign prostatic hyperplasia. However, it is difficult to alter the emitted laser
beam’s direction and distribution due to limitations inherent to tissue’s internal structure. Studies
with the objective of altering the shape to affect the emitted laser beam’s direction and intensity
have actively been conducted in order to overcome the above mentioned problem. In this paper, a
miniaturized bundle fiber has an outer diameter of 1.2 millimeter that was made which permits the
laser beam to be emitted from an optical fiber in a range of directions.

il 943 SHo2 Adtel 49 AWl Y4E L Yek 25 A= okl ghate] LASKK
A&, mgael o 5 2 5ol Zgo] g ek o]2Ft oA 2 o] &3
He ol Aol 2 1% ¥9IA FEE skt Fee Ao olet. Holx
Yol AYFo s AAIHo] £AS AASLA & 4 BHE °S AT AA mAtolof st o] Ex
dek. ol2lat e siZes] skl Aa AoIN ChEoR RAP| Jbse BHY AL psect
AsrE Fagol Aol tha 2 Aol EAdiTh olo] B ApolAL slEe] 2 AAC) chyw THe

o d
AAES 12mmz 42335} 7ferS A18hst

21 &M ZAlY ZMF M=

e mA BAE ARG 9stel oM 4o AW mA WS
Aol AFgE BAQ MBS Fol/Ied= Aol 200/220mm(NA=O.
PolymicroTechnologies)?l A

59 R BHE
2, FBP200220240,

uju
)
2
ol
ok
4%
b L2
A

AR AR 59 SR WS Jieol BASE A $ A, AA(Lm) 9e AX U £ B
462 AstAch. AR Baet Hoj3 U SEM APIE Saf melo] ojA] 32oji} o 2Ae] gt 2g
ol 3 opgd ZAR S AAt] AL§otY

ot &AL $489 JEiS S5t BHG 2 23557 Yt 82 FEul =0 AXEgHS 7HK|=
H=E & AFgstYth J2]lu /2 FHe FHRE 1A A717] Yt dZEAl= 52 AEE Fof 54
AEE Foff Folist AEUS 3HY2 AlES(Epotech, 353ND) AR-g-oFTh
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Fig. 1 Bundled fiber production process (a) Inserting the side—firing fiber glass
tubing (b) Align the side firing fiber direction (c) Spread and curing the epoxy

3. €7 { Eo

Fig. 2 Side firing fiber Optical microscopy image[left] and SEM
image[right]

Fig. 3 The completed bundle fiber image (left), bundled fiber laser
beam distribution(right)
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1) Yaqub Y, Suarez J, Jenkins LA. LASER endovascular atherectomy with secondary stenting of
technically challenging calcified celiac trunk stenosis. Catheter Cardio Inte 2011; 78:301-303

2) Van Den Berg JC, Pedrotti M, Canevascini R, Chimchila Chevili S, Giovannacci L, Rosso R.
Endovascular treatment of in-stent restenosis using excimer laser angioplasty and drug eluting
balloons. J Cardiovasc Surg 2012;53(2):215-2223

3) Changhwan Kim, Myung Jin Jeon, Jin Hyang Jung, Jung Dug Yang, Hoyong Park, Hyun Wook
Kang. Fabrication of Novel Bundled Fiber and Performance Assessment for Clinical Applications.
Lasers in Surgery and Medicine 2014; 46:18-725

4) Zhao XL, Fu ZJ, Xu YG, Zhao XJ, Song WG, Zheng H. Treatment of lumbar intervertebral disc
herniation using carm fluoroscopy guided target percutaneous laser disc decompression. Photomed
Laser Surg 2012;30(2):92-95.

5) Choi B, Tabatabaei S, Bachmann A, Collins E, de la Rosette J, Sancha FG, Muir G, Reich O, Woo

H. Greenlight HPS 120-W laser for benign prostatic hyperplasia: Comparative complications and

technical recommendations. Eur Urol Suppl 2008;7:384-392.
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The Characteristics on the tofu bubble made from soybean crush

Eun Suk Lee ', Jae young Byun' Ji Hee Woo', Ji ung Yang',Yu Cheong Mun', Keffe', Destianil’
,Nanda', Nicolas', Kang Sam Lee?, Won Sik Choi'
Dept. of Bio Industrial Machinery Engineering, Pusan National University',
Slow Food co.,Ltd.?

Abstract

In this study, we investigated that the yield of tofu did not reach a certain level as the
amount of foaming increased and decreased during dilution with water to make soybean
curd. The use of antifoaming agents (silicone resin, alcohol) approved for food additives as a
way to remove tofu bubbles is possible, but overfeeding with chemicals may have a negative
effect on the human body. We want to find out how to remove bubbles using natural friendly
food without using defoamer. In other words, this study analyzes the form of making tofu
even if the amount of foam is removed in manufacturing tofu, and it is meaningful to
suggest appropriate solution for it.
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Fig. 1. Bubble removal form using alcohol, oil, cooking oil Fig. 2. Relationship between kinds of soybean and
perilla oil amount of foam
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Ecological studies of arrowroot vine with highly concentrated
liquid solar salit

Se Yong Lee', Yu Cheong Moon?, Ji Ung Yang? Won Sik Choi?
Yeorumul', Department of Bio-industrial Machinery Engineering Pusan National University?

Abstract

In this study, experiments on growth of plants were conducted using edible, non-toxic, highly
concentrated liquid solar salt. Various experiments were carried out on arrowroot vine
growing in field agriculture to demonstrate the plant growth effect by domestically produced
edible, highly concentrated liquid solar salt using 100% western seawater as a raw material.
As a result, when the liquid solar salt was 100%, we could observe that 80% of all the
arrowroot vine were suppressed growth on the third day, and the proportion of liquid solar
salt and water was 1: 1, it was possible to observe that arrowroot vine were almost
suppressed for the first time in five days. Therefore, it was possible to verify through
experiments that the domestically produced high-concentrated liquid solar salt was not only
able to be edible, but also had no toxicity and had a very rapid effect on the inhibition of
plant growth.
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Table 1. The ratio of salt and water

Treatment liquid sun-dried salt Water
A 1 0
B 1 1
C 1 3

3. €3 ¥ E<

_8’]_



9

22

o
=

gjo 20 __ oo i
TERTD &y

Ko To a0l
"R o =T I

Results of arrowroot vine sprayed on highly concentrated liquid sun—dried salt
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(USA). 1997.
3) Heap, Ian.

"Herbicide resistant weeds.” Integrated Pest Management. Springer Netherlands, 2014.

281-301.
4) Devine, Malcolm, Stephen O. Duke, and Carl Fedtke. Physiology of herbicide action. PTR Prentice Hall,

1992.
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Review of climate and crop production in closed greenhouse

Okechukwu Nnaemeka Nicholas', Jae Young Byun', Won-Sik Choi'
Department of Bio Industrial Machinery Engineering, Pusan National University'

Abstract

This paper describes the development of crop growth, climate, and yield of crop in closed
greenhouses. Brief concept of a closed greenhouse is explained along with the climate effects
on crop growth and development. At temperate climates, closed green houses can reduce the
utilization of fossil fuel-derived energy by 25-35 % compared with open greenhouse.
Accompanied by extreme global radiation, the climate in closed greenhouse is characterized
by high CO, concentrations, improved temperature control, high air humidity and a vertical
temperature gradient. A yearly increase in production of 10 % to 20 % is realistic,
accompanied by minimized amounts of supplied CO,. The production increase is mainly
gotten via intensified level of photosynthesis because of the higher CO; concentration with in
a closed greenhouse.

1. Introduction

The system of greenhouse was created to guide crops against unfavorable environmental
situations, as a result, extending the growing season. Enhanced development condition has
notably expanded product standard and output (Dorais et al., 2001). According to Bot (1992), the
view of the closed greenhouse is to actively lesen CO, emissions and enhance crop and pest
management. In a closed greenhouse, humidity, temperature and CO, concentration can be
managed independently, during heating and cooling. This results to integrations of climate
conditions which did not formally occur in open greenhouses. Specifically, a combination of high
light intensity plus high CO; concentration, and a low rate of CO, supply, is possible only in a
closed greenhouse. However, the initiation of closed greenhouse technology has raised queries
about which fusion of climate conditions should be appraised favorable for crop growth and
utmost obtainable production (Heuvelink and Gonzalez-Real, 2008).

2. Technology of a Closed Greenhouse

2.2 Closed greenhouse

Closing the greenhouse was a logical step to improve the control of greenhouse conditions and
to save energy (Bot, 1992). In this integrated approach, in summer the greenhouse is cooled by
cold water, with a temperature of approximately 7 °C, pumped from soil layers at depths between
20 ~ 100 m (aquifer). After absorbing the excess heat in the greenhouse, this aquifer water
becomes heated to approximately 18 °C and is pumped into the warm well of the aquifer. In this
way, excess solar energy can be stored in summer.
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Fig. 1. Closed Greenhouse

3. Effects of Climate in a Closed Greenhouse on Crop Growth and Development

The climate within a closed greenhouse is characterized by high air humidity, a vertical
temperature gradient, high CO; concentrations, and improved temperature control. These
changed climate conditions influences plant development, growth, and production. These effects
are in accordance with the following plant operation: assimilate partitioning, photosynthesis, fruit
set and development, and transpiration.

4. CONCLUSION
The potential benefits of closed greenhouses for increased crop production, reduction of CO,
emissions, water savings, and improved crop protection are high. The first successful analysis in
a closed green house was carried out in 2002, with a tomato crop, and the crop yield was
calculated to be approximately 20 % higher than in an open greenhouse. Temperature and
humidity control, combined with high light intensity and CO, concentration in a closed green
house boosted production.

[Referencel

1) Bot, G. P. A. Greenhouse growing: outlook 2000. Acta Horticulture, 304, 43?47,1992.
2) Heuvelink, E. and Gonzalez-real, M. M. Innovation in plant-greenhouse interactions and crop
management. Acta Horticulturae,801, 63?74, 2008.

3) Dorais, M., Papadooulos, A. P. and Gosselin, A .Greenhouse tomato fruit quality. Horticultural Reviews,26, 239 - 319,
2001.
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Evaluation of prototype for 300mesh crusher machine

Joonyoung Ko', Jaeyoung Byun', Pandu Sandi Pratama® Eunsuk Lee', Kangsam Lee®, Won Sik Choi'
Department of Bio-industrial Machinery Engineering Pusan National University', Life and Industry
Convergence Research Institute Pusan National University?, Slow Food co.,Ltd.

Abstract

Agricultural profuct powder technology is attracting attention in the field of agriculture for the
development of high value added technology which is the 6th industry. In this study, prototypes were
fabricated based on structural analysis, vibrational modal analysis, and fracture analysis of a 300 -
mesh class grinder, and the trial run was carried out to examine the results. A grinder was
fabricated based on the analysis results. During the trial run, black soybeans were used. The soybeans
were put into the upper hopper of the prototype and the pulverized soybeans were collected for
commissioning. As a result, some problems have been solved. To solve this problem, it is necessary
to change the design of the cutting part and the discharge part of the grinder.
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Fig. 1. Schematic of crusher machine(3D) Fig. 2. Crusher prototype
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Fig. 3. Problems in crusher machine operation
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2012.
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2014.
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A study on ultri-high speed maritime wireless communications

Soo Bum Cho
Department of Information and Communication, Dong—Eui Institute of Technology

Abstract

LTE (Long Term Evolution), which is well known as 4th generation mobile communication
technology, has been applied to various communication fields due to advantages such as
high data transmission rate and low delay rate. In recent years, LTE technology has been
applied for high-speed communication with ships in coastal waters. In this paper, technology
trends for ultra high - speed maritime wireless communication are discussed.
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A study on the design of the mini pump for production automation

Hyung Joon Kim', Sang Hyup Lee', Man Ho Kim?
School of Mechanical Engineering, Pusan National University', Division of Automotive Engineering,
Dong-Eui Institute of Technology?

Abstract

As the application of automation systems of industrial factory is expanded, the importance of
facility maintenance is increasing. Particularly, the importance of lubrication apparatuses for
reducing the failure due to friction of mechanical devices is increasing. Recently, directly
automatic lubrication system is applied on a large mechanical device to reduce friction
instead of lubrication by an operator. However, the existing production automation system to
compared to the large lubrication system has a spatial difficulty in installing a large
automatic lubrication system. Particularly, although lubrication is essential, such as small
home appliances or semiconductor equipment, a small-sized automatic lubrication system is
required Therefore, this paper proposes a specification for a small automatic lubrication
system. It also explains the process of promoting national R & D projects based on the
proposed specifications.

4RF AT "R A7lo] At o i : W2 AlEe wE Aol &
20| "oz MPistr] et =Ho=z Alo] dofupal Qlot. 53], abs et Abset gule] A&
vl &o] AAHOR FItst kg T Aol Absel dd] FA9] Agato]l o] Fojx|AL Qo 44—301],
A=AV @A = AL Abssh Aulo digh du] BAo #eh Fa/do] S

i ot du] BH2 i AJARI0] 7hEo] Theet JEIR fRIsks A2 n|ste] oidf AlAFEIo] 2A 9
FHZ Fold 7eS %Y 4 =T Wste Re WES 2T 531, 7 AR AlAEE 7]3A]
”il—l U}**E QIsto] Opd =2 DhRrp WIHsHA] EAstn ojz ISt Z1A XY AJEfo o]4do] LYst
oF 22 =AIE2 siZst] {5t 75.*%*7‘}7} F7IRor BE A AL X

+5 AsY #2R/7F 2dEo e RO #FRS EEstes ¥Ne ARESH
Aot SEAIRE, AAA] Aoz w22 she WM A" dlolA THeshARE iR A4 Aset
dAE 7HE Aol fliot olet 22 SRS siAsk] Hst Ats & AlARol oY by

dgol AEHL Aot E=oh, ARt} ol g0l BAAR FRdE Abs & AlAF0] AEEH AEH

e = AL O A gAYy AR EAEE A Abeet AlAES SA
wrelo], 7| E0] WA ALEel AlAdlol 4 MBS WA WA ALES Al AE

e AE 2% AAHE BAY 4 g Bt uth 530 AAES Aare
57:1] AHd)e}t 7ol Ao 37|19 AES Uy AIs t; A AEIS MRS 2 9lo]
L dte] ofe) AlES pofstol dAlsk Sirt. Sl sfiel AlEe] B¢ AEL AL Ee It
Meloo} & Atafo] Sro} 17o] Buto] A|EK 02 Al 9L,

2 =22 ol T2 As 3 AIAY A4S meistel A AHEsHE Y Uy Wxo
At%E = EotalAt O]'E]- £3], %7} R&D A S Eo]-o:] T 7H0] But AES ZAlo g xpdHE B
W BRE SEsto] YArg SR JfUstuAt dth 2 =R NEE ZPste] 3gom 74 g

n A|ARlo] APEst WOt U AL AbFe Mg oixjgo R, AZNE ¥

A Agaa st DM =

>4

i)
ko

ad [‘9,13
%

m o

Bl l‘—>.1_|

_89_



g 270l tishiA Alreitt.

21 48 0|1 HZ JHM A}

0%

ol

B AN JpLstuAt st 29 oy Wb 7]E9] e AES MAupIste] st sk, WO}

e &t JNdEoor & AGS =EstA 7|EY AME AbEetd A2 JHEstaAr ot 7]E9] AiEo
it n4of St AS SR APEet A2 Al 72 Yot HAAo 94, 71EY AlEY d% BZ
o] EF ¥Ho] duidoz WobM wo] o] ©AstL ok EF AdHS wole A AP ofe A

i

o] Hop= AREEE ZoFlA a4sts EE 4B 7|E9 AFM AT EF gHo] Hot= o] i
Adeojop & Argolet. & AFoM= 25bar Freo EE Yol ¥AE 4 AT 7|EQ & kolE A
oA A7) 2E Aoz st AAR ool tglr, VES] AF2 +2R9 &Fol 125cclH
&0l B&sto] Ui A5 &2 7LEYAS wgsfjof st 2ol HAskaL Sl oS ZRAdshY] flsho
250cc AT 500cc FAQ] 2R 7IEAE EAE ool Y eR, 2R JHEA] wAAZIE
dARFA] ot WAL #71K o= QS Sfof st 2ol WAL Qo o]& fstol & AIME F7t=
&35t low level 29X|S &3t AAAZIE HAMA €2fE & A=es AT ool

o r:{o

5

22 £8 0|4 HZ M5 XE

ojot 22 WM AME vloR 43 oY W] Y52 I 1 Zo| EEsAch A% W7t AlmE 7
PRo2 Agston Hio) sl Al BEo| BAY & U sbx, Al VAL FB £ A shER

[}
)
i)
i)
uju

Ao tigh &= sht= Fgstiet. Je Bt &2 7€ AEo] itk WX
U AISS Sdoz & AFEY JNES dAsks At gHste] AA
d5 7t Alro] digh 54 Y= Aldstd

Table. Performance index of mini pump system

=9 Js AE |99 A% =5 R
I |5 &% 9% | bar 25 - KSB 6308 : 9= gu g 9 A g
S B O Alst Al¥ A HRAl R
2 | =25 ce/min | 15 AT TS0 Y ana 2e gue
3 | &% A2 m L5 agst oy
- KS B ISO 9248 : 8327 - R, AT &
- KSR I L T et ALEALeL §7AQl E
> |FH Y v 2 ASe s aaiol same o
6 | Aloj7] EMC - ) =S - CISPR 25
- KS L 2317 BOoA& E3t 82 =7
QaF T =2 O . O Nl
[ T I 250, 500 (A2 a7o] et Gee A by
3.4 B
2 oo Wiy MES vlEros mAo] 2ot AlRte mesto] AgsiE 43 0]y Wmo| AL AR
2 =3tk 350, 271 R&D TAZ Bolo] A% JiA BEEZ ulEoR oty MBS UE oFol
o},
A AL
B oops 247|040 J]&sANLARI Usto R 28151912.[S2584189, AL AlESlE A) B oY

[&t 1 & 8]
1) Kim, M.S., Lee, S.H., Lee, S. and Lee, K.C. “Implementation of a small size electric automatic
lubrication system for heavy commercial vehicle”, J. Korean Soc. Precis. Eng., Vol. 30, No. 10, pp.

1041-1049, 2013

_90_



Analysis of medical support during sports

In Joo Kim
Department of Emergency Medical Technology, Dong—Eui Institute of Technology

Abstract

Background: Triathlon race consists of swimming, cycling, and running. This study provide
valuable insights that will be for further medical support.

Methods: The medical post was determined at the transition area between the cycling and
running courses, which was close to the finish line. The organization group comprised of an
emergency physician, an medical technician (EMT), two nurses, and an ambulance with a
driver. The other five ambulances were located throughout the course. The medical staff
identified participants according to their numbers when providing medical support, and
described complaints, treatment provided, and disposition. When treating non-participants,
gender and age were recorded instead of numbers. The treatment records were analyzed
after the race.

Results: The medical team treated a total of 187 participants. One suffered cramps in the
calf muscles during the swimming part of the course. Nineteen were treated for injuries
suffered during the cycling race. A total of 159 were treated for injuries on the running
course. Five casualties, all of which occurred during the cycling race, required transport to
hospital.

Conclusions: Medical directors preparing medical support during a triathlon event should
expect severe injuries in the cycling course. In hot climates, staff may also suffer from heat
injuries as well as runners, and proper attention should be paid to these risks.
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Number

Course Chief complaint
of cases

Swimming Muscle cramps 1

Cycling Abrasion 11
Shoulder injury 4
Myalgia 3
Head injury 1
Running Myalgia 124
Abrasion 22
Blister 6
Exhaustion 3
Laceration 2
Sprain and strain 2
Staff Exhaustion 3
Headache 1
Zﬁggess Abrasion 2

Foreign body 1

Indigestion 1
Total 187
Fig. 1. Injuries treated by the medical team during the triathlon event.
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Determining attribute importance weights using priority for improvement model

Haegeun Song
Dong—Eui Institute of Technology, Department of Management

Abstract

Several literatures have suggested sub-classification methods of quality attributes for attribute importance by
integrating two-dimensional theory into IPA, however, no empirical evidences to determine the values of
relative importance among quality elements are provided. This paper proposes a modified importance
approach that provides a weighted importance parameter ‘w’ using the two-way theory of quality and
Bacon(2003)'s improvement priority model. The proposed method determines the relative attribute importance
(and the value) at each IPA quadrant differently depending on the quality elements such as attractive,
must-be, and one-dimensional attributes. For empirical research, the current study investigates TV quality
attributes. In this study, a validation test is performed using Bacon(2003)’s regression model.
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LED Switch using an Eyeball Recognition

In Woo Cho, Bo Kyum Kim, Bu Yeong Park, Won Young Lee, Hyun seok Lee, Kang—Hyun Jox*
School of Electrical Engineering, University of Ulsan

Abstract

IoT technology allows multiple objects to be connected together to provide new services that
individual objects can not provide. In this study, [oT technology was used to develop a
device that can help disabled people. We made a device to turn off the light in the room
through the eyeballs movement. First, the camera is fixed in the direction of the face when
people are lying on the bed. then the processor calculates the ratio of height and width of
the user's eyes. When the user closes the eyes and the ratio of eyes is smaller than the

threshold value, the processor inputs digital signal to the relay module so that turns off the
LED lights.
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loT-based Smart Indoor Slippers
Dong Gun Lee, Jae June Park, Sung Ho Park, Tae Young Kim, Gun Choi, Jin Ho Choi
Kang—Hyun Jo=
School of Electrical Engineering, University of Ulsan

Abstract

The purpose of this study is to design a LED to illuminate foreside of the shoes when walking in
the dark. The adapted pressure sensor and an illuminance sensor are mounted on the shoes. A
light is turned on by an LED. The method of this study is that battery and piezoelectric element
supply power and that using the illuminance sensor, the ambient brightness is changed and the
pressure applied to the pressure sensor is input to the LED when the user wears a slipper, the
LED lights up. The smart slipper recognizes the surroundings and the situation by itself, and

when the slipper is worn in the dark, the LED lights to protect the user in the dark.
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Smart Pillbox for Amnesic People

Jin Su An, Kang—Hyun Jo*
School of Electrical Engineering, University of Ulsan

Abstract

This paper shows a device that informs the patient about the time to take medicine. The smart pillbox is a
Bluetooth communication between the arduino and the smartphone that will sound the buzzer when the patient
has time to take the medicine. The patient opens the pillbox by hand and turns off the buzzer with the touch
sensor attached to the lid. After taking medicine, you can end the alarm and operate the sensor to receive the
date and time of taking the medicine. The results of this study will allow amnesic patients to take their
medications on time.
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A Music Player Adequately Selects with respect to Exercise Intensity

Jung Ho Je, Seo Jung Ho, Yoo Eun Jin, Yang Kwon Mo,
Kim Byeong Chan, Kang—-Hyun Jo=
School of Electrical Engineering, University of Ulsan

Abstract

This task is for a wearable device to select music based on the measured strength of the
motion, and is sent to the smartphone after measuring the value of ECG data, which is the
strength of the motion on the device. After the app receives the data, it is designed so that
it can select sound sources according to the intensity of the movement. The strength of the
motion is divided into three play lists, high, normal and low according to the range of
electrocardiogram(ECG) numbers and the app automatically plays the play list corresponding
to the strength of the motion.
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Design of a Parallel-structured Robotic Base Platform with 6-axis
Force/Moment Sensing

Sung Hun Jung', Han Sung Kim?
Department of Mechanical Convergence Engineering' and Mechanical Engineering?, Kyungnam Univ.

Abstract

In this study, the design of a Parallel-structured robotic base platform with 6-axis
Force/Moment sensing capability is presented. The advantages of the F/T measurement at a
robot base are introduced, comparing the methods of torque sensing at the joints and F/T
measurement at the end-effector. The proposed base platform consists of connecting six legs
of the moving Platform to the base. The measurement method of external force/moment by
operator and/or environment is derived for cooperative work applications between operator
and robot such as cooperative robot and direct teaching.
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Table 1. Kinematic parameters of the 6-axis base platform prototype
kinematic Parameters value Table 2. Max. force/moment measurements
Radius of the fixed platform(r,) 110.576mm forc;/moment \BIZIG?I(\?
Radius of the moving platform(r;) 72.993mm fT s C19N
Half angle at the fixed platform(¢,) 10.627° fy-, max o
Half angle at the moving % max ’
9.462° n., 44 9Nm
platform(¢,) L, max
n, 38.9Nm
Initial height(h) 74.98mm ¥> max
" N, hax 74.7Nm
Initial leg length({) 103.897mm :
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Fig. 1. Kinematic modeling of a 6—axis base platform

Fig. 2. Application as a robotic base platform
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Design of a Novel 6-axis Delta-type Compliance Device

Dong Wha Jeon', Han Sung Kim?
Department of Mechanical Convergence Engineering' and Mechanical Engineering?, Kyungnam Univ.

Abstract

In this study, the design and stiffness of a novel 6-axis Delta-type compliance device with F/T
sensing capability is presented. The proposed Delta mechanism consists of six P-S-S
(Prismatic-Spherical-Spherical) legs and can be miniaturized compared with the previous prototype
using a 6-6 type parallel one. The proposed compliance device has a compliance center at point C
and F/T sensing can be measured with strain gauges attached at simple cantilever beams.
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Fig 1. 6—axis Delta—type compliance device Fig. 2. Stiffness modeling of the 6—axis Delta—type compliance device
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Table. 1. Design parameters of the manipulator and beam

Parameter Value Parameter Value
D EAF () 54.941mm J3 Aol 48mm
olEEAE W3 21mm olFEAFTTH =37 A=l 21mm
AQE =(2uw) 42mm =gz Aol A2(z) 33.941mm
£Q1E 714k 10.04[N/mm] ZeZ} cta] Ato]Zh(h) 45°

Table. 2. Design parameters of joint stiffness

Parameter Value ,
3EI WFE
Qg E(p) 18mm ki = T 10.04[N/mm]
oty ko 3
QIH =0](t) 0.5mm where., (1:%’ E=100GPa. 6 =45° . SUS304)
oIy Zo|(L) 22mm
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K=k, diag(3cosf®, 3cost”, 6siné”, 3uw’sind”, 3w’siné?, 6w’cosd” )/sind”
K= diag(30.12, 30.12, 60.24, 13282.92, 13282.92, 26565.84)
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Stiffness Analysis of a Novel 2-Axis Compliance Device for Deburring

Gi Sung Kim', Han Sung Kim?
Department of Mechanical Convergence Engineering' and Mechanical Engineering?, Kyungnam Univ.

Abstract

In this study, the stiffness analysis of a 2-axis compliance device for deburring is presented.
Currently, commercial deburring tools provide compliance with simple mechanical springs without
force measurements. However, the 2-axis compliance device with force measurement using strain
gauges 1s developed, which makes deburring on complex shape possible. This paper presents
2-RPR (Revolute-Prismatic-Revolute) and 2-SSP (Spherical-Spherical-Prismatic) mechanisms and
ADAMS® modeling. Through ADAMS® simulations, it is verified that the stiffness model has
linearity, and the linear stiffnesses along the X- and Y-axis are obtained.
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Fig. 6. Condition of force and beams Table. 1. Beam parameters
Applied force at the tool Applied force at the Applied force at the
[N] beam 1 [N] beam 2 [N]
10 8.06 8.06
20 16.11 16.14
30 24.14 24.22

Table. 2. The applied force of each beam after applying force
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1) Lung Wen Tsai, “Robot Analysis”, Department of Mechanical Engineering and Institute for Systems
Research University of Maryland, pp. 261-293, 2000

2) Han Sung Kim, “Kinestatic Control using Six-axis Parallel-type Compliant Device”, School of
Mechanical Engineering, pp. 422-424, 2014
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Optimal design of compliant design for measurement of force/moment of rail
acoustic emission reduction device

Yeong Geol Lee', Han Shin Choi® Woo Tae Jeong®
Mechanical engineering, Yonsei University'?,
Transportation Environmental Reasearch Team, Korea Railroad Research Institute®

Abstract

In this study, the rail roughness reduction device and the grinding force are described, and
optimization of compliant device for a specific work environment was carried out. The
compliance of compliant device is determined by the position of the joints and the stiffness
of each hinge. The decision variables of the objective functions are the position of the joints
and the stiffness of the hinges. The objective functions are the size of compliant device and
the difference in magnitude of angular deformation when grinding force is applied to the
compliant device. By the resultant of optimization of compliant device, the compliant device
was designed. This guarantees accuracy of compliant device by maintaining the angular
deformation at an infinitesimal displacement.
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Effect on Rail Surface Roughness Measurement according to additional wheels

Dahae Jeong', Jiseon Shin', Wootae Jeong?
Robotics & Virtual Engineering, University of Science and Technology(UST)',
Transportation Environmental Research Team, Korea Railroad Research Institute®

Abstract

In order to predict the rolling noise in the railway system, it is essential to measure the
acoustic roughness of the railhead correctly. In general, trolley typed mobile measuring
platforms are used to evaluate the acoustic roughness by measuring rail surface roughness.
However the method of mobile platform based measuring devices results in incorrectness
measurements from the pitching motion by the height difference between front and rear
wheels. Therefore, to reduce the measurement errors of the wheel based mobile device, this
paper proposes the new platform with additional wheels and analyzes the effects on
consequent acoustic roughness measurement.
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Development of smart raised pavement marker by solar-filled

Seong Dae Choi', Jang Su Kim', Seong Bum Hue? Chel Kwang Kim?, Seung Hyun Lee®
Kumoh Institute of Technology', Geobong Industry?, Deosys co. LTD.®

Abstract

A raised pavement marker is a safety device used on roads. These devices are usually made with
plastic, ceramic, thermoplastic paint or occasionally metal, and come in a variety of shapes and
colors. Raised reflective markers include a lens or sheeting that enhances their visibility by retro
reflecting automotive headlights. The solar-powered Smart marker is an auxiliary lighting device
that identifies pedestrian crossings and automobile—specific roads on the road. By installing a light
source on the road surface, pedestrians and drivers can clearly identify pedestrian crossings It is a
hybrid LED display device that can save energy by using sunlight.
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Development carbon fiber heating sheet with wireless control

Seong Dae Choi', Gi Man Kim', Jang Su Kim', Seok kyun Shin®
Kumoh National Institute of Technology', GUMIC co. LTD.?

o 2 ofo

Abstract

Carbon-based linear heating materials have higher thermal efficiency than existing metal, water,

and surface heating materials, and have a fiber yarn form that can be widely applied to textile
products in the form of fabrics and knitted fabrics. Products can be created. The carbon fiber of
0.005 T 0.010mm in thickness is attached to the hexagonal ring crystal structure in the form of
hexagonal ring crystals. Due to its high physical properties, high tensile strength, light weight and
low thermal expansion coefficient, It is applied to various industries such as field. This study is to
develop heat-emitting innerwear for ICT fusion outdoor using 100% carbon fiber yarn with

excellent heat generation, low power consumption.
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Development of Handpiece for Dental Implant Surgical Device with an angle
nhavigation

Seong Dae Choi', Gi Man Kim', Jang Su Kim', Gum Sang Jeon?, Jong Geon Lee?
Kumoh National Institute of Technology', Micro NX co. LTD.?

Abstract

Dental implant surgery is a precise operation and requires a highly reliable procedure. The
dental implant engine is a core technology possessed by advanced medical device
manufacturers. With the recent development of motor and motor control technology, it has
become more advanced and convenient electronic medical device. Maintaining accurate and
constant angular information of the handpiece drill is the most important factor in the intial

drilling process during the implant placement process and therefore requires an angle
tracking algorithm.
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A study on the weight reduction of power transmission hub of racing car

Jang Soo Kim', Seong Dae Choi'
Kumoh National Institute of Technology, Department of Mechanical System Engineering’

Abstract

In this study, we studied the integration of herbs in the drive train system to reduce the
unsprung mass to improve the dynamic capabilities of racing cars. Structural analysis
programs were used for verification of integrated hub design. As a result, the weight is 70
percent lighter than that of existing components. Also, dynamic capability improvement was
verified through record measurement.
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Development of Small Reaper for Upland-Filed Using Supercapacitor

Jaeyoung Byun', Yeonho Jeon?, Ji Ung Yang', Yu Cheong Moon', Eunsuk Lee',
Keefe Dimas Harris Sean', Sungwon Chung', Wonsik Choi'
Department of Bio—industrial Machinery Engineering Pusan National University', Keunwoo Tech Co. Ltd?

Abstract

Most of the small-sized cutters used for agricultural use are powered by engines. In addition,
when working with a power cutter on the shoulder, aged and women are hard to work for a long
time and the risk of accidents is high. In order to compensate for this, a walking type cutter has
been produced and used, but it is not suitable for small fields. The purpose of this study is to
develop a motorized breaker by using a battery instead of an engine and to develop a basic
structure for a walkable type for aged and women. A small electric motorized cutter with a super
capacitor is applied to reduce the long charge time of the battery. As a result of the study on the
development of the small motorized cutter, the following considerations are considered before the
prototype of the system. First, 3D modeling should be done with actual dimensions to take into
account the interferences between the mainframe and parts before the operation. Especially, it is
necessary to precisely set the dimensions of the parts before setting the dimensions of the main
frame so that the electric cutter can be miniaturized as much as possible to facilitate operation and
storage. It is important to set the size and weight of the battery pack, the size and radius of the
cutting edge, and the weight and specification of the motor so that the center of gravity of the
electric cutter is moved forward. It is also important to determine the curvature of the guard for
the smooth discharge of removed weeds. Secondly, it is necessary to check the capacity of the
super capacitor and the output of the motor, and accurate information about the working time and
the charging time is required, and the malfunction which may be a problem in the commissioning
should be reviewed before the design. Finally, it is necessary to examine the design of ergonomic
eyes to make it easier for elderly and women to fit the purpose of small electric shavers.
Especially, it is necessary to review the location of the center of gravity, ease of filling, need. The
plan for the development of a miniature cutter using a super capacitor is as follows. First, we set
the size of the cutting edge, determine the capacity of the supercapacitor, and the output of the
motor. Then, we model the main frame size, position, center of gravity and ergonomics. Second,
after purchasing materials, complete the mainframe by welding and brazing, then attach each part
to the mainframe. After that, the charging time, discharging time, output and current amount are
checked through commissioning to examine usability. Finally, through empirical studies, we will
complement the problems encountered in actual work and complete a small power cutter.
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A study on the multi-flow separation efficiency of In-line type separator

Young Ju Kim, Nam Sub Woo, Sang Mok Han, Jiho Ha, Hyun Ji Kim
Dept. of Exploration System Research in KIGAM(Korea Institute of Geoscience and Mineral Resources)

Abstract

In this study, the implementation of subsea separation and liquid boosting is becoming a
common development scheme for the exploration of deep water fields. Subsea separation is
an attractive and economic solution to develop deep offshore fields producing fluid without
hydrate or wax. Subsea separation system should be reliable to ensure successful operation
in a wide range of 3-phase flow regime, without need for developments. A subsea separator
can avoid or simplifying costly surface platforms of floating vessels, as well as being an
efficient tool to enhance hydrocarbon production. One solution of interest is the separation
and re-injection of water at the seabed to avoid bringing the water up to the surface facility.
In this study, multiphase flow characteristics inside in-line type subsea separation system are
investigated for the design of subsea separation system.
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A study on the fatigue life analysis of launch and recovery system(LARS)

Nam Sub Woo, Young Ju Kim, Sang Mok Han, Jiho Ha, Hyun Ji Kim
Dept. of Exploration System Research in KIGAM(Korea Institute of Geoscience and Mineral Resources)

Abstract

According to the recent trend for developing natural resources, the high-technology
equipment on the exploration ships is getting more technologically advanced. One of the
high-technology equipment is the ROV launch and recovery system(LARS). ROV LARS is
essential equipment of drilling system package for offshore plant. In this study, the telescopic
boom crane is divided into two parts, umbilical winch and telescopic boom crane, and it is
respectively designed three dimensional models using CATIA. And, dynamic simulation and
structural analysis are performed using ANSYS. In the results, the strain is identified and
some stress is concentrated, but the strain is very small and the maximum stress value is
lower than the allowable stress. Thus, the structure does not have any impact on the strain
and stress, and it is determined that the structure is safely designed. These results will be
used for future ROV LARS new design technology development.
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Fig. 1. ROV LARS 3D modeling Fig. 2. Analysis result of winch Fig. 3. Analysis result of crane
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Development of Interface module for Standing Building Process

Kang Kuk Kim', Jae Il Bae', Jae Hang Park’
YooYoun ENE Co Co.,Ltd'

Abstract

The purpose of this study is to realize a DCN(Drilling Control Network) which directly supervises
and controls several pieces of offshore drilling equipment by establishing a communication network
among them. This direct—-controlling DCN monitors and alerts the status of the equipment. OPC/UA
protocol, which is industrial standard, is applied to the DCN(Drilling Control Network) for the
integrated operation control. HMI and PLC are connected to the OPC server. The OPC client is
programmed so that the equipment control signal data of the standing process can be accessed
based on OPC/UA protocol. Separate data is to be stored and security features are implemented.
The application of OPC/UA client under development is to make the drilling equipment compatible
with any type of drivers. Redundancy function is applied so the equipment can run in case that
some parts of the network are disconnected.
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Review of 500 psi Diverter for offshore Plant Hydraulic test and HILS
Application

Jae Mun Park', Yeon Chul Ha?
OSLAB co., Itd.!, Pusan National University-The Korea Ship and Offshore Research Institute®

Abstract

High pressure Diverter for offshore plants is an important equipment for safety and worker’s life
protection in the initial drilling operation, and is a result of unexpected change in oil pressure
during drilling, toxic gas and mud are released to the upper part of the Drill Floor.

Diverter and BOP(Blowout Preven-ter) are the most important equipment for safety, when
they(Drill Crew) are able to determine whether or not, provide time to determine whether the drill
crew will be able to make modifications to or give up on a loss of control.

This review describes the test conditions, environmental implementation and hydraulic application
test results of the high-pressure Diverter for controlling wells for offshore plants, and HILS
(Hardware In the Loop Simulation) method of equipment verification in hazardous environments.
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Fig. 1.

Hydraulic System for 500 psi Diverter Application Test

Fig. 2. 500psi Diverter Test Processer
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5. Configuration of Embedded Based HILS Equipment
Test Methods

Fig. 6. HILS Process for Diverter Control System
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offshore oil well”
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Investigation on Hydrodynamic Characteristics of Multi-phase
Flow

in Globe Valve

Kwang Hyo Jung', Quang Khai Nguyen?, Gang Nam Lee?
Department of Naval Architecture and Ocean Engineering, Pusan National University'
The Graduate School, Pusan National University®

Abstract

Globe valves are commonly used as fluid flow control equipments in many engineering applications.
Due to the complex geometries and multi-phase flow through the valve it is essential to
understand the flow characteristics in order improve its performance. An experimental study was
investigated on a transparent globe valve model which was installed on flow loop facilities. The
experiments were conducted with various valve opening and water fraction to analyze the pressure
field and the complex multi-phase flow was visualized using shadow graphy technique. In addition,
the study demonstrates the usefulness of CFD simulations for analysis on 3-D.

1. Introduction
Although globe valves are available in broad spectrum of sizes and materials, a hydrodynamic
investigation is required to improve their designs and to reduce the damage. This study focuses on
details of the flow field such as pressure distribution and pressure drop through the wvalve. The
shadowgraph imaging technique was utilized for flow visualization. The CFD simulations were also
conducted and the numerical results are validated with experimental results.

2. Experimental Setup

The transparent 3-inch sized globe valve were installed in the test section of a flow loop which is
shown in Figure 1. The flow loop which has total length of 18 meters consists of a tank, pump, flow
meter and test section. A high-speed CCD camera was used for the shadowgraph technique. The
pressures were measured at different positions, especially at the bottom of the wvalve (P9). The
experiment was conducted with various parameters shown in Table 1.

ey Table 1. Experimental conditions
= :i—'
o el o e Spgg;g Valve Water
- i % i %
- P (RPM) Opening (%) | Fraction (%)
Fig. 1. Sketch of test section in 800, 1100, | 20, 33, 47, 60, 95, 100
experimental study 1400, 1700 73, 87, 100
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3. Simulation Setup

The globe valve model was simulated numerically using STAR-CCM+. The govern equations are
Reynolds Averaged Navier-Stokes (RANS) equations and continuity equation. These equations are
solved by the K-w SST turbulent model. The set of 1.6 million cells is chosen in the following
simulations.

4. Results

4.1 Flow kinematics

Figure 2 displays the flow inside the globe valve using Shadowgraph Imaging Technique. The
flow is quite stable with 100% water in pipeline but with 95% water fraction, a large amount of
bulbles occurs in the interaction regions between valve and fluid flow, especially at the plug-seat
region.

W, S
¥ 1 s3I '.I - l HEH ld'. )
AL R A R A TR A £ I
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[eFiaHA |
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Fig. 2. Flow inside the globe valve Fig. 3. Pressure drop with different position
4.2 Pressure distributions

There is a high pressure drop through Globe Valve and the position of pressure taps do not
affect on the results (Figure 3). The pressure at 20% valve opening is much larger than
those at greater partial opening. CFD has a good agreement with experimental results except
at the small valve opening (Figure 4 and 5).

(ERRRELIRFREN

[

- \ !
i+ NS
Fig. 4. Pressure Distribution with change of Fig. 5. Pressure Distribution with change of
Flow rate Valve Opening

4.3 Valve flow coefficient

The Valve Flow Coefficient is a function of valve geometry and as a tool to predict the flow
and estimate the valve size in valve selection. It can be seen from Figure 7 that near maximum
flow is reached at the relatively low percentage of valve opening.

Ke{minbar®y

" VaneOponing(h

Fig. 6. Valve flow coefficient

5. Conclusions
1. Large amount of bubbles occurs in globe valve due to complex interaction between the
valve and the flow.
2. Flow coefficient was calculated and it is showed that the valve has a quick opening

characteristic.
3. Pressure diminishes and the flow coefficient increases as the water fraction decreases.
4. CFD results agree well with experimental measurements except at small valve opening.
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HIL-test for winch controller(PLC) in 150t floating crane

Chae-og Lim', Sung-chul Shin'
Pusan National University'

Abstract

94/;\]%, FY1Z o] &5ty SN FTFES 0]5/\]7]7] Asll Hast 385 355t &
o] xS Y &1, Aled At AlojAls g s AulQl 2E, Iy
of Hdllch. ¥X] Aoj7lg HAA % 7\1]” St ©AI0IA Aloj7]2 é"o*%ﬁ* i
=, ﬁ47}g} 7t=st ZAA Aoj7] & }\]AEﬂ Scor 4l 7]%=0] &olo] - Qs K9t
o|F “7\1] OTEHM 28|} A-ssko] AA °“0}710ﬂ‘: T Kﬂoﬁ]r 740401 oo}, Tefa AA XY
o]5& HILS (Hardware-in-the- Loop Simulation, HIL-test)2t= w2 o] 8&35to] o|z{st Aok 514
stal Qlch B ALoA = 1508 siarZels AX] Ao]7]9] HIL- test§ 4085k, test AutE w4

stsict.

ol 222 YA (Barge)olt R4, GA szl dAl=o] iy P72 SFES ©f
stgst7] ffsl AR E = Zde Ttttk sidIQloN SFE2 =01 S el fsh Bash
H2 Aleste S AU ARI(Winch)?b @RS Alojsts Al07]19] $o=F e ¥4 & 5 Qo
o 22 olF= YA Alo7I7t AA sigIQlel HAEAS o Ao FASH=A I ﬂia el
Yol oA the SastH, ol =AS siZst’] §sil HILS (HIL-test)2t= WS o]ttt matA 2
Aol s ARl Alo]7]9] HIL-testE 4835t test AHE #A5HHt
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2. &IX| MO{A|AE HILS 7j4t

1 X S5 2

UR] Aloj7] HIL-testo] = Q3st HIL Simulator RHQl YX] {158 L& JfHstct. UA] L8, 3
712", AFdeted, 25t 3 Algr] BdE J/dEo] 1ot Matlab/SimulinkE o] &35t 2Hg 519
c}.

2.2 HiL-test Z2HE %

HIL-testE £38517] YsiA= Ao]7] /0Lt HIL Simulator /O 7Fe] EAl
o] HQasty, O‘Eiﬁﬂ |~ @dlyk ], HIL Simulator, A|oj7]& o]-&3d} IL-t
. B AloA= Labview (ver.2015, National Instruments)S o] £ 6}01] TCP hernet 7]HP4 JE1
mHolA L Jjestel 1, HIL Simulatoret Ajoj7]¢el PLC (XGK-CPUE, LSIS),

A Ard]ol PXle-8135 (Nat10nal Instruments)sS 0] &35to] HIL-test =24 i-}% e

3. HiL-test & &

AX] A AED HIL-testE 3t Test CaseS A5t TestES 4885190t Test Caseo| T2 HIL- test FEinls
= Table 10 UEMJ9ict. HIL-test Case & 1, 118 Caseol|A] o]At=%re sholstoict. 1¥o] 7L wE9]
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Table 1 The HIL-test cases and results winch controller

No. [Test Case Test Result
1 Check of starting at both heave and payout on Working
2 Check of over the i) speed sef (over 283 Reach the rated value(28.3 mymin), normal operation
9 Check of lower the minimum speed set (lower 0 Not working
m/min)
4 | Check of heave starting at maximum load (150 ton) Normal operation
5 |Check of payout starting at maximum load (150 ton) Normal operation
200 ton: Slow acceleration, Lower speed(1160 rpm)
. . than setting value, Normal operation
6| Check of heave s g at over the load 250 ton: Starting available at slow acceleration, No
starting at fast acceleration
. ) 200ton: High speed(1212 rpm) than rated speed
7 | Check of payout starting at over the maximum load bs0tor: More high speed(1222 rpm) than rated speed
8 Check of payout, working length 0->999 m Reach the 999 m, Normal operation
9 Check of heave, working length 999—>0 m Reach the 0 m, Normal operation
10 Check of working length limit (over 1000 m) Normal operation
11 Check of working length limit (lower 0 m) Reach the negative length
.8 E
2 djoas 15083 SfAIQE A RoJA]ABI9]l HILS JiLS  ¢sted  Matlab/Simulink,
VeristandE 0] 835} HIL SimulatorS 7J&sty 1 7Est ZAME2 0] 835t0] 1171A] Test caseof Thsh
HIL-testE £°85to] 1, 11§ 271A] caseOlA] o] &A3 &9l ottt Est, =gt Al@xof sidste= 6
791 Case©f| gt TestE £o8sto] I35t Z70Ae] Alof7]et dX[Y HE E42 & & 4 9Tt Test
A= Aoj7] Ao ¥rg st 7:.473% Aoj7] BAE & 5 A Ao= AlsEHT
Al A}
o] =2 0000dx FR(HeP7|aJE 4150 Aoz sraAFAIH A|YS who} »33= AA(No.
2011-0030013).
o] =g 2017dx IEWFHO AUo= JEWFHSZ|SXNSHY AHZ ol L3iE A1
(17IFIP-B133628-01, Al&x& &4 =dE A|ARIS] WEkAo] FZ0A] & o7& 7iY)
[Z 1 2 8]

1) Lee, S.H. Kim, S.S. Jeong, W.H., HILS Environment Application of Real time Multibody Vehicle
Dynamics model. Korea Society of Automotive Engineers, pp. 782-787, 2006.

2) Nho E. C., Joung G. B., Choi N. S.., Power Electronics. Moon woon dang, 2011.

3) Park H. S., Woo K. 1., Understanding electric machine. Pukyong National Uni. press, 2009.
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A study on the manufacture of Sealing equipment for drilling mud

Min—-Gyu Kim, Sun—-Bong Bae, Suk-Soo Chang, Jin-Woo Park, In—-Kyu Kim
Sandong Metal Industry co.,Ltd
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4. Sealing Mechanism 7|

71E A& oulsto] Bof 243t Sealing 4 & BeF =0 Oz fAIEs 582 TS| gt A+E
7= Zl8§sto] A|Eo ‘“1, 71&E O] O’“OP ds= AEAT Sealing Element 9] ¢ AAFS &
2YOo2 fYelsion, 12 BLE B3 A4HQ Ago2 dshd prol ol DALES At
, Flowline Seal9] —?—Oﬂ ZFI71A0l & Port & A5t 7] itﬂlﬂ] —?——’,\—OP Sealing =388 ZI& &
A= ARSI, ofF A A& Sealing E%é *l‘ﬂ 0 AEsto &5 ol %Y 7l 92 85

sttt olig Algez =4 5555 R 0] =558 95t (Fig 4)
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Fig. 4 Sealing Mechanism
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[ 3 2 #]
(1) Specification for Control Systems for Drilling Well Control Equipment and Control Systems for

Diverter Equipment, API SPECIFICATION 16D, SECOND EDITION, JULY 2004 EFFECTIVE DATE:
JANUARY 2005

(2) Blowout Prevention Equipment Systems for Drilling Wells, API STANDARD 53, FOURTH EDITION,
NOVEMBER 2012 ADDENDUM 1, JULY 2016~

(3) Recommended Practice for Diverter Systems Equipment and Operations, API RECOMMENDED
PRACTICE 64 (RP 64), SECOND EDITION, NOVEMBER 2001REAFFIRMED, JANUARY 2012
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Analysis of organic Rankine cycle for water recovery and generation system by
waste heat recovery and cooling of flue gas in thermal power plant

Young Min Kim, Gyu Baek Cho, Sunyoup Lee, Dong Gil Shin
Korea Institute of Machinery and Materials

Abstract

Water is one of the vital inputs for thermal power generation because fossil fuel-based
power plants consume significant amount of water. In order to reduce water requirement in
the power plant, it is possible to recover waste heat and water in the flue gas of power
plant. For example, a 600MW coal power plant releases 45 ton/min of flue gas including 7.2
ton/min of moisture. In this study, organic Rankine cycle (ORC) waste heat recovery system
combined with pumped heat pipe cooling using the same working fluid was proposed to
recovery waste heat and water in the flue gas of the power plant. In the case of 600MW
power plant with 16% volume of water vapor in 150°C of flue gas, the ORC system can
produce about 6MWe and 50% of water recovery by cooling the flue gas to 40°C. When it is
difficult to recover water in the flue gas by the proposed ORC system with increase in the
ambient temperature, a vapor compression cooling system can be combined with the
previous ORC system in order to lower the temperature of the flue gas.
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Structural Analysis and Evaluation for Valve Actuator by FEA

Jae—Hoon Lee', Han Ul Kim', Joo-Hyoung Choi', Jeong—Hwan Kim', Gil-Young Kong',
Kwan-Hun Seol?, Sung-Hyun Park?
Korea Marine Equipment Research Institute', Flowbus?

Abstract

In this study, a major part of the HIPPS system, the valve actuator's structural analysis
method was researched to examinate a design and evaluated a structural stability. According
to the actuator's driving system, static structural and dynamic structural analysis was
performed by applying conservative load, analysis conditions. Based on analysis results, the
actuator's components were evaluated to have enough structural stability.
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Fig. 1. Geometry model of HIPPS actuator Fig. 2. Driving system of HIPPS actuator
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Performance Evaluation of A60 Class Fire Shutter by Computational Analysis

Han Ul Kim', Jae—Hoon Lee', Joo—Hyoung Choi', Jeong—Hwan Kim', Gil-Young Kong',
Jin Ho Ryu?, Kyung Tae Kim?
Korea Marine Equipment Research Institute!, Dae Hyun Tech?

Abstract

In this study, the A60 class fire shutter was computationally analyzed to evaluate fire
protecting performance. Before a fire protecting test, transient heat transfer analysis was
performed to design accurately and cut the design cost down. And analysis was performed
by applying temperature and time conditions of A60 class door's fire protecting test, called
IMO Res. MSC. 307(88) : 2010.
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Research and Development of bulk Handling System for Offshore

Jong Duck Hwang'
WoominTech'

Abstract

When construct Offshore Structure(DrillShip, SemiRig), The MUD system import from abroad,
Monopolies of foreign large corporations are getting increase. Most domestic products
attempted to develop products focused on single items, Woomin developed package products
by approaching package product development methods. Woomin have developed a system
that is better than the current system. Woomin have reviewed an application of this
development pjt to actual ship and verified bulk handling system of floating type offshore
structure.
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Exploration of submarine ground using small scale exploration

Da Woon Lee', Wookeen Chung', Sungryul Shin', Jiho Ha?

Korea Maritime and Ocean University', Korea Institute of Geoscience and Mineral Resources?

Abstract

In this study, we tried to judge the stability of the seabed and the structure using
exploration data obtained at shallow sea through small scale exploration. The small scale
exploration is suitable for mild lateral velocity variation of subsurface at shallow sea. It can
be applied effectively for evaluating the stability of subsurface for installation of resource
plant. For these reasons, we performed a single trace inversion and phase-shift migration
using stacked data acquired by small scale exploration, After processing, we obtained
physical properties and subsurface structure. These results can be used for judging the
stability of installation of the resource plant.
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The evaluation of the soundness of Cr-Mo Low Alloy Steel Weldment for High
Pressure Diverter
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Abstract

The high-pressure diverters for offshore plants are large in size and have complex shapes in
which different parts are welded together with different materials applied to their roles and
functions. In addition, since it operates in harsh environments such as high pressure and
brine environments, it is very important to secure the soundness of weak structural parts
such as welded parts of materials and parts. The soundness evaluation of the welding case
for each part applied to the high pressure Diverter has been progressing in the previous
research. In this study, the mechanical properties of AISI 4130 and welds were evaluated
under two heat treatment conditions. The first heat treatment condition was normalizing
only, and the second condition was quenching-tempering additionally, tensile properties and
impact toughness were evaluated, and fracture patterns of materials and welds were analyzed
by scanning electron microscope(SEM)
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(1)Bourgoyne, Adam T., 1986, “.Applied Drilling Engineering,” 21-22
(2)A. H. Madadian, H. Najafi, M. A. Safarkhanian, S.Nategh, 2016, “Mechanical Properties of Dissimilar
Welds between AISI 4130 and GOST09ch16N4B”, International Journal of ISSI, Vol. 13, pp. 1-7
(3)YI Chung, H.K Kwon, 2010, "The evaluation of fatigue and mechanical properties about high
strength steel according to tempering temperature”, The Korean Society of Mechanical Engineers,
pp.1917195.
(4)NOV 21 1/4” Shaffer Diverter User manuals
(5)ASM Handbook: volume 4 : Heat Treating
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Structural Analysis and Hydraulic System Improvement of Lattice
Boom Offshore Crane

Heon Jin Seong', Chang Kweon Jeong?, Yong Gil Jung', Hyun Ji Kim®, Young Ju Kim®, Sun Chul
Huh'
GyeongSang National University!, Dongnam Marine Crane Co., Ltd.?, KIGAM Pohang Branch?®

Abstract

Over time, as the amount of domestic offshore plant orders increases, so will the amount of

equipment that is mounted on the plants. In the case of marine plants, however, the localization
rate is between 15 percent and 20 percent, with most of the equipment imported except for simple
machinery. For this reason, technology development for localization of marine plant equipment is
required due to the trend of specialization, magnification and advanced of ships. In this paper, the
stress distribution and safety factor of offshore lattice boom crane mounted on offshore plant were
confirmed using finite element analysis. In addition, the hydraulic circuit was analyzed to improve
the hydraulic system to meet the target. OLBC was designed and evaluated based on API and
ABS standards for offshore plants.
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1) Choi Jung-Hun, Koo Jae- Mean, Seok Chang-Sung, Huh Yong, Chang sung-Yong, 2010, "A Study
on the Hydraulic Fall Prevention Device, Journal of the Korea Society for Precision Engineering”, Vol.
27, p. 78-83

2) He, Y., Zhou, X., & Zhang, X. (2012). Finite element analysis of the elastic static properties and
stability of pretensioned cylindrical reticulated megastructures. Thin-WalledStructures.

3) Dong-Hwan Choi, Kwon-Hee Lee, 2012, "Structural Analysis and Optimization of a Pedestal for
Deck Crane”, Vol. 11, p. 95-100

4) Kong, X., Qi, Z., & Wang, G. (2015). Elastic instability analysis for slender lattice-boom structures
of crawler cranes. JCSR, 115, 206 - 222.
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Thermal diffusion properties of stainless steel coated with
nanoparticles

Jong-Hoon Jeon', Jung-Pil Noh', Sung—Hoon Im?, Hyun Ji Kim®, Young Ju Kim®, Sun—Chul Huh',

Dept. of Energy and Mechanical Engineering, Gyeongsang National Universitytitute’,
Kroea Institute of Geoscience and mineral Resources?

Abstract
In this study, graphenes with higher thermal conductivity than SUS 304 and Copper, silver,

and nanoparticles were mixed with binders to make coating solutions. After coating, the heat
release experiment was conducted from 100° C to 25 C and the thermal diffusion
characteristics of the coated SUS 304 specimens was confirmed.
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Fig.2 Graph of heat diffusion time for all specimens from

Fig.1 A Schematic diagram of coating process 100C to 25%C
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1) Junmo Kang, Hyeongkeun Kim, Young Chul Park, Joo Dong Kim, Sung Choi, Byung Hee Hong,
Young-Jin Kim, and Jae-Boong Choi (2010). Development of Corrosion Resistant Coating and High
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Development of Visualization System for
Deposition Detection and Growth Process of Paraffin Wax

Dong Gun Lee, Jiho Ha, Young Ju Kim, Nam Sub Woo, Sang Mok Han
Dept. of Exploration System Research in KIGAM(Korea Institute of Geoscience and Mineral Resources)

Abstract

In order to overcome the limitations of the ASTM D2500 and ASTM D7397 standard methods
for measuring cloud points, we have developed a cloud point measurement system consisting
of a real-time temperature control module and a microscopic-based image acquisition
module. In addition, the system was constructed to be able to apply the analysis of the
inhibition efficiency according to the chemical additive concentration to inhibit wax
deposition. The cloud point measurement system developed in this study can be used to
analyze the low temperature characteristics of oil which is likely to wax deposition because it
can simulate and visualize wax deposition and growth process experimentally.
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Fig. 1. Schematic diagram of the
cloud point measurement system

Fig. 3 Results of the cloud point

Fig. 2. Image data examples of variations according to solid paraffin

15wt.% synthetic waxy oil
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A Study on High Pressure SMPS using 2-stage Isolated Quasi-Resonant Type

II-Gu Kang', Seong-Mi Park?, Sung-Jun Park!
Chonnam National University', Korea Lift College?

Abstract

Recently, HVDC has been actively studied for controlling SMPS using high voltage DC input to reduce
system cost. Low-current high-voltage switching devices with high dielectric strength for driving
high—pressure SMPS are not only difficult to arrange, but also have disadvantages in terms of economy due
to their high cost. For stable operation of condenser high voltage SMPS, accurate load sharing control and
output voltage control of each isolated DC / DC converter connected to the divider capacitor are essential.

In this paper, propose a new high voltage SMPS topology with input two-stage series and two-stage output
parallel type, using a quasi-resonant converter that automatically performs load sharing only for stable
operation of high—pressure SMPS.

1. M E

=12 A Ala50] AC XAHop DC A|AGI0 R Wab} 511 glon), el DC Helfid AIARII HVDC
L A28 Wl Bolr] ¢l BE 28 Zolw 9k AAolck oleldt BE 4 AZe B BEo] nYskR o]Fol
oIE 5] et 1% DC 2AS o[8% A0j8 SMPS Njo] BARI] o TEEL SWPSE 7] 7158
o5t AEIE A|glo] &4l o 7:40:]14134 02 SMPS 13lof] 2 Zaso] 1l 9t E3] o Aoy 7k A&
B AY A9 A AU} ol2iS R ofel 2 le AN STO DES Zn ook TRk 2 2
ol ojat 2917 Axje] Aslo] thet A} Bs] TS U 254 299 19 SWPSe| o9 558 9
S BeEAMe 928 21 Fas DO/DC AuEle] Malet Ya $d Alole} Al ETYUAP] Bl

L. FLIGS — I “— 1

Q1) o} LAY RRIEENe] A Hols Bl o2 dlslo] A9 st Yoz ag ol W &

L

wwollME a1 SMPSS] QPgAQl SRk flsl 24d DC/DC ﬂﬂiEiL s Sohegtt dgshe £3413 1
vElS R8st 92 2tk Al 9 F2 ock gubalo] 2.2 19k SMPS E&KIE At ESt Aoke wAlo] i
35 ABs] sl 6,000[VIs HVDC MMC& 40[Wls SMPS% AL AlERoldE Estol 1 BE 1B
Ct.

2.2 E

2.1 HIgHE 2EF =T Efe! SMPSAM
DAY BEE DODC AWHE A3 SaAE $4 AT 297 4
B2l Aast, 235 94 sl DO/DC el w A g 19 el
a9 19 FAF AWEA FHALS AojH] AFAE ANAOR FREAgg S
Ageta vk el F Fuhg MAPAL AEFHFEE FAFAS ]9 B3 Jo) A
PEAe] oo 294 el AFE L Ao £4 Fhe nEg TAo| ol
Aol 7 2 AZE ~93Ae) LLC 318 DO/DC AME] $49ee Yel

3 49
Sk 18 2004 BTG Gelel A o] So] lo]v] FRAHe] Fo| Kol wE AR
FRAYYFOR ol Ege] Husk Bk DCAA ALdlA AgstE DC A4S 433
by ool A MERLES BN 5 Q& A57 BrRelrh o] A% DC/DC AME el
FHUEe 29 Yuazd o8 2HEG 28 YuAssl 2 A9 FYAWATl 93
APMES WA S8 AdA ) F Fohstelo A% DO/DC AW Y EY dud s}
He 49 gudzel oF FHA% WEe] A o5 Aol AFAE AA}w
eERE Aojwatelw Ristek of 4% olux WE R EE FHE AW A xo| ALk



2 A= B LLC AHEE o] &sto] &3 HoArt 2= sto AW E 9
Fades dor AMHY oux ExE HdgetHA 1aES o F+= HAHEHE Atdt
Lok dStAo] 71 & WAl g o =ZA dAStE ZhE Al S Al awle] AA ) o)s] =53 Aot
S W] " vE 1ol 7H A 7 7E7] 918 Half-bridge EFY ] T HHEH E
Abgste]l ZF M HE AER F5ste EEZAE A ZojH, AYSE Ay tid il
AFS e 8 S Agde 242 ARFIE Y 290F 240 FE g T 5
ol WA A
P e i)
| I %
|4 Vasi 224
Vasi JI_ L {1
Du Gy Ve b =31 el ucs T
) + . — = sy 4 4
" A : ' § A ZVS Regi
., (1 Rl y 18§ 1 50"
— - -3 \\
‘ J: - §1a—} \\\\ zg‘-gllcgi_‘»gg‘
Ve ~ Gain: 11-12
. 12 sl A A FOHE T 32-40k[Hz)
Ir‘ 104 Z(:‘Sfégion ——
i
—_ V, 08 sosmmmesenbe= T T T
- o 025 050 075 1.00 1256 1.50 178 200
Fig. 1.JI=2 HiEc MLHESZ =2 Fig. 2.The proposed voltage measure circuit
L (D 003 [--m ]
sw Uz [0 b o 0.02
e T : e vourco
ver | €2 4@f H%:S ooty 0.01
swmf?"’@@w Tre 0 -
i @ ‘ ‘ VT Gl e R e kalchingcumer:'l_
Vin - -
6000 AK o o o o 1) o o
B e —eere
N | I o e S | e R
O Tar —@T “H%Egvomw g 22 SO O U I OO SO, 0 Ot . (PO
& voure) i e | | i HL S " I " HE) S "
o (T OV e [ e T Svichinguotage
: l 003 |------- 7 Resonantcumenk; __ Resonant current. - __ |
Oro ® 0.02 f----- B L1 Fi - e
0.04985 0.0489 0.04995 0.0
Time ()
Fig. 4 Z80 2 YO SEE4H

2 APl FANAIYRe HRBAY/|SHEU] K|9S 5HAT 8 A AH) (RO006288)

[# 32 & 8]
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Institute of Power Electronics, pp. 435-436, 2015.
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High Efficiency Power Supply for Fuel Cells using 2-Isolated DC-DC Converter

Dong-Hee Kim',Kwang-Suk Song', Seong-Mi Park?, Sung-Jun Park’
Chonnam National University', Korea Lift College?

Abstract

Fuel cells are a relatively low-cost source of DC power. In order to promote the
commercialization of domestic fuel cells, it is urgently required to develop power converters
with high efficiency and high voltage. The proposed topology is a new DC / DC converter
using two types of converters to realize a high voltage and high efficiency power converter
suitable for fuel cell power generation. The proposed converter can reduce the output
voltage ripple by performing interleaved switching of the converter modules connected in
series. Psim simulation was performed to verify the validity of the proposed method.
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[# 2 2 #]
1) JH. Jang, J.H. Shin, J.H. Park, “Low-Cost High-Efficiency Two-Stage Cascaded Converter of Step-Down Buck and Tapped-Inductor
Boost for Photovoltaic Micro-Inverters ”, The Korean Institute of Power Electronics, pp. 157-163, 2014.
2) Jong-Ho Jang, Thang,T.V. Joung-Hu Park, “High Efficiency Photovoltaic Micro-Inverter Application of Two-Stage Tapped-inductor
Buck-Boost Converter,” Power Electronics Annual Conference , pp. 258-259, 2013.
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Study on High Efficiency Resonant LDC Using LLC Resonant Circuit

Lee-Su Park', Jeong-Sueng Na?, Seong-Mi Park®, Sung-Jun Park'
Chonnam National University', Honam University?, Korea Lift College®

Abstract

In general, the electric system for fuel-efficient vehicles is a dual voltage system, and the
ground of both power sources is commonly used through the chassis. In this dual system,
the DC / DC converter for power transfer between the two power sources has a 4 times
higher step-up ratio, which makes it difficult to increase the efficiency of the isolated DC /
DC converter due to the high step Pumps are being studied. Therefore, in this paper,
propose a LLC resonant circuit using a series transformer in parallel for a high efficiency
resonant LDC converter suitable for a 12/48 [V] dual power source and conduct a Psim
simulation to verify its feasibility.
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Gate Driver of Active Clamp Type for High Frequency Switching

Hee-Seong Choi', Kwang-Suk Song', Seong-Mi Park?, Sung-Jun Park'
Chonnam National University', Korea Lift College?

Abstract

Recently, studies have been actively conducted to increase the switching frequency of a
power converter using a MOSFET. The most important factors for high-frequency switching
in gate drivers are transition time and drive power. Therefore, this paper proposes an active
clamp type gate drive with a short transition time and low driving power. Psim simulation
was performed to verify the validity of the proposed method.
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Low Voltage Sensing Circuit Using Observer Concept for Battery Voltage
Measurement

Jeong-Sueng Na' , Seong-Mi Park?, Dae-Won Chung' , Seung-Hak Yang' , Sung-Jun Park®
Honam University', Korea Lift College?, Chonnam National University®

Abstract

In recent years, a variety of passive or active battery balancing methods have been studied in
order to eliminate unbalance of a serial-structured battery module in which a large capacity DC
power source load of a battery module is rapidly increased. As the number of serial modules
increases in the battery balancing circuit, the burden on the sensor for measuring the module
voltage is increasing. Therefore, this paper proposes a new voltage measurement topology using an
optocoupler for battery voltage measurement at low cost. The proposed topology consisted of an
optocoupler for detection and an opto coupler for observation. The observer was able to detect the
correct voltage and the validity of the proposed method was verified through the Psim simulation.
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A study on Operation of Single-phase Permanent Magnet Synchronous Motor
using Synchronous Reference Frame DQ modeling based on All Pass Filter

Hyeong Do kang, Seon Hwan Hwang
Kyungnam University

Abstract

This paper presents the operation algorithm of Single-phase Permanent Magnet
Synchronous Motor based on DQ model by applying all-pass filter. Generally, the position
information of rotor is needed to control PMSM and the rotor position information can be
obtained through the position detection sensor. However, the position detection sensor is
expensive and has a disadvantage that it is necessary to secure additional space for
mounting it. In order to overcome this disadvantage, the position sensor is removed to
estimate the back-EMF from the stator voltage equation of the permanent magnet
synchronous motor and the rotor position can be obtained from the back-EMF. For high
speed operation using sensorless control, this paper proposes an algorithm that can
generate the DQ-axis by applying the all-pass filter and secure the startup through current
control. The wvalidity and availability of the proposed method are verified through the
experiment.
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Fig. 1. Control block diagram of starting algorithm based on synchronous reference frame Pl current controller.
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1. INRODUCTION

This paper discusses the implementation of a binaural sensory pod using an ultrasonic emitter
and two receivers on a mobile robot that employs legged-style locomotion. A series of obstacle
avoidance behavior programmed onto a micro-controller allows the robot is to successfully
navigate a cluttered environment both Semi-Autonomous and Automatically. Inspired by insects
and other animals, robots have been designed with physical antennae and tactile sensors to
navigate their environment.

2. WALKING ROBOT FEATURES

A microcontroller was mounted behind the sensor pod and was used to trigger the ultrasonic
emitter and read echo signals from each of the receivers. The robot was programmed by two
separate behaviors are as follows.

+ Semi-Autonomous mode
+ Autonomous operation mode

The new experiments were conducted in a similar manner with a tube (1.6m long, 0.3m
diameter) at various positions in front of the sensor pod. The purposes of these additional
experiments were then performed to determine the new xy-plane sensor envelope for the
binaural ultrasonic sensor pod.

3. CONCLUSIONS

We have discussed the implementation of a binaural sensory pod using an ultrasonic emitter
and two receivers on a mobile robot that employs legged-style locomotion.

By using the modular design implemented for these experiments, the sensor pods could be
integrated with other mobile robots to provide non-contact sensing and navigation for them as
well.
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process)g AH&3te] YHHE AARS 4"36}&"‘;1, 7 Aol fe 80C169KC§ A& o2 ©o]&35te]
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sttt 89 AlaR9 ds B7te s 449 2E &9 S4s HAE o Axp Gyt Aofrjd vlsh 4
AN ©& 3 Aol e AnE de 4 A

[1] Lawrence Rabiner, ”"A Tutorialon Hidden Markov Models and Selected Application in Speech
Recognition”, Proc. IEEE, Vol 77, No.2, february 1989.

[2] V. Bundhoo, E. Haslam, B. B. Birch, and E. J. Park, “A shape memory alloy-based tendon-driven
actuation system for biomimetic artificial fingers, part I : design and evaluation,”. Robotica, vol.27,
pp.131-146, 2009.
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(1) Kyung-Hak Sung, Jin-Oh Kim, Sung-Kwon Kim. “The intelligent robot system for a factory
automation ,”"Control automobile system engineering bulletin, The2th,3th pp.16~24, 1997
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1) JL. Yim, Y.W., Kim, “Functional Model for Smart Factory”, Proceedings of Symposium of the Korean
Institute of communication and Information Sciences, Vol. 6, pp. 208-209, 2015.

2) JW., Lim, D.H., Jo, S.Y., Lee, H.]., Park, JW., Park, “A Case Study for the Smart Factory Application
in the Manufacturing Industry”, Korean Journal of Business Adminstration, Vol.30, pp. 1609-1630, 2017.

3) S.M., Bae, “Intelligent Plant-Smart Factory”, The Korea Contents Association Review, Vol. 15, pp.
21-24, 2017.
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A study on vibration control system of LPG engine hybrid drone

Bae Dae Won', Son Jae Hwan? , Choi Won Sik®
Viva R&D', DMI?> Pusan National University®

Abstract

As part of control that requires long flights, industrial hybrid drones that can be applied
to forest pest control work, and control livestock infectious diseases (Al, foot-and-mouth
disease) that require extensive distribution are being commercialized. Because it takes longer
to fly back and forth in forests and forests than it needs to be sprayed, current drones are
inefficient and can not be used for forest control and surveillance.

When a wide range of control measures such as precise control work and foot-and-mouth
disease control are required, an extended flight time is absolutely necessary. To overcome
this, we will develop a hybrid engine for drones using LPG engine with excellent quiet
operation and a vibration noise reduction system for drone flight.

.M B

AAIZE l3o] WA WAlRorR A AopuAlLt Al FESIS Axst Wadt HERAWAL P
o) wAlo] A8F 2 9t UG stolues 2ol Yesbt AW L ok Aol L Qlofo] Ho
&2 guo] Wag vAATIECH PR AR AZto] Lo} s]Ee] EEWAle ulagaoll AyAe
A9 39 Wojat gAY EHOR s|Ee] ERo| HEEHA £ ek

AU YA U 2AS WA o] B WAF 27 A9 vAAZIY dgo] Ao B
25f0], o2 Fuapr| 9a) A 2o] LR Ok AXY stoluele £Ee 2A(Airworthiness) $410]
A1l obdol 9ltk. o2 FB5y] s B4 ealo] Flold LPG RS olgste] EE§ stolwc dl
A pustn, S8 uF 2AS U AF 45 ADHALS NUsRAL Sk,

2.1 LPG 7l slojHEZE EE

HE{Z] [mWp| Me=H

Fig. 1. Charge flow diagram of hybrid drone system
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Fig. 2. Concept of hybrid drone system

Agstr] g oF AEACIAANES TSR, B Y5ItE SAstact,

§12227 722222223

Fig. 3. Reduction system of vibration noise control

3. €3 ¥ E<

Value Dof Node x (mm) y (mm) z (mm)
7.1380e+005 Tx 2117 £.5000e+001 -2.6071e+001 5.8243+001
2,3100e+006 Ty 2114 £,8000e-+001 -0,7500e+000 6,751 3e+001
5.2205+006 Tx 266 ~4.6042e+001 ~7,3000e+001 —3.0038e+001
£,50066-+006 Tz 2119 -6,88750+001 2675424001 5,2023e+001
7.7235e+006 Ty 2119 -6.5575e+001 -2.6764e+001 5.2923e+001
9,0654e+006 Tx 1086 -6.4152+001 7,0000e+001 4,4625e+001
9.3872e+006 T 2118 7.0042e+001 —2.6971e+001 5.8243e+001
1,3522e+007 Tz 2067 ~6.87642+001 ~7.1457e+001 —1 58634000
1,6515+007 Ty 1040 -6.9616e-+001 ~7.0642¢+001 3.2491+4001

Occurrence 1 - Frequency 336.077Hz Occurrence 2 - Frequency 592.684Hz

Fig. 4. Frequency analysis of drone maine frame

1ab ngxukpolA S7440] 7bg 2 212 0.006m(x)ol A9 F 5o Aol AA
Poje gonz ojolmelaie] Pyu e sud Hos

1)Minsong Kiml, Jaenam Kiml, Youngseop Byun2, Jeong Kiml, and Beomsoo Kang “Study on Analysis
of Vibration Characteristics and Modal Test for a Quad-Rotor Drone”, J. Korean Soc. Precis. Eng.,
Vol. 33, No. 9, pp. 707-714
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Structure analysis on extraction system of pine nut using hybrid drone

Bae Dae Won', Son Jae Hwan? , Choi Won Sik®
Viva R&D', DMI?> Pusan National University®

Abstract

The drone, which is a major technology of 4th industrial revolution, is able to use various
sensors (acceleration sensor, gyro sensor, barometer, magnetic field sensor, GPS, vision
sensor, laser, etc.), and real-time control devices, servo motors, and others. Optimizing the
flight environment to perform the desired tasks while maintaining the performance of the
sensors associated with flight control is a critical factor for airworthiness. In the forestry
field, such as the extraction of pine nuts, the company aims to prevent the risk of high
altitude work and improve productivity by using hybrid drones that significantly extend flight
time compared to batteries. First of all, we wanted to develop pine nuts that can be attached
to hybrid drones and optimize them through structural analysis.

1. M B

4R AR O] A 7129l 2ol ALgu|o] JPss SRS TheRet MA(HEEAIA, Ato 2414, vh2o]
B, AIAPIAIA, GPS, vIFAIA, 2ol S)e} v]3H|o}x|(FC, Flight controller), AR.2E 3 Alojil &2
AAZIOE RIS & 9t SAAAE 5oz Pyuio] gtk vl HAY MAY H5e A
A dste Al Q== vl ALt Aol v]BL A (Airworthiness) o] U1 a3t
aglojth. AFS A Estol ufel2lo] uls) BYANS JEAOZ AR Stolu= SES o] g3t Yol
oA o] AFeH 2ol BAAY WL WASHL ALY FALS JIstuAt dck SHMOR stojuele
ol PAT 2 Yk 5 :

A
o
P e s Jdstn pAsIAS Soto] A st sheitt.

T
=

A
ol
-
ol

Fig. 1. Gasoline engine charging parts for hybrid drone
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Fig. 2. Concept of hybrid drone system for nut pine threshing

2.2 3 +8I|7e LYUE
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A GRlNN YRR PESEE AN} MAS FASIAC. URHOR 28| PRI} sfojuC B

of uPAYY S MootAl Y FANLL A FHol FEAA PRANL SaystATt.

Fig. 3. Hammer bar assembly for nut pine threshing

3. d3 % E9

Fig. 4. Meshing of hammer bar and analysis result of displacement
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1)Minsong Kiml, Jaenam Kiml, Youngseop Byun2, Jeong Kiml, and Beomsoo Kang “Study on Analysis
of Vibration Characteristics and Modal Test for a Quad-Rotor Drone”, J. Korean Soc. Precis. Eng.,
Vol. 33, No. 9, pp. 707-714
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Characteristics of the Al-coated thermal insulation material in green house

Won Sik Choi', Ji Ung Yang', Yu Cheong Moon', Okechukwu Nnaemeka Nicholas',
Jae Young Byun', Jin Kyu Park®
Department of Bio Industry Machinery Engineering, Pusan National University'
JEONG-IL GLOCHEM CO.,LTD?,

Abstract

Agriculture in Korea is developing in the quality and production facilities of agricultural
products in the face of market liberalization including the FTA. Many farming households
use glass greenhouse and vinyl house as they contribute greatly to increase production of
fruit and flower crops by creating seasonal plant cultivation environments and promoting
growth. However, glass houses and vinyl houses have disadvantages in temperature such as
warmness. In this study, water vapor transmission and infrared reflective experiments were
conducted to compensate for the thermal resistance of glass greenhouse and vinyl house by
developing materials coated with aluminum. The thermally coated material was highly
insulated and highly permeable. The use of thermostatically charged aluminum coated
insulation materials will greatly benefit farmers.

1. M E

Qe $UL FANOR FTA 5 A /gstol] WA SAHO| B U Ao
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Table 1.2 ol Aldsot & B 5 &1 & 4 9lon] Fig. 12 $ol 20l 39 HAM vk}
IS A T 4 9tk Fig 2.2 Fol ¥RusoR IYH 8e FEO =5 Uy AVS A F > Uk
g B57]et AlZRE B2 AEY £F5 Ad 24 8|22 23715 51 oAl X oSIA|ITE Al ZR9 B
<= HE2 £5 AY 2 253717t AES Fgst AZo 57171 Wi Flg. 25 ol ¥F0Eo=r
299 8o AEY £ 4y ZWS =l T 4 Uk
Table 1. Number of bacteria and antibacterial activity
Test Items Test result
AntimicrobialFil dhesi 1S 7 Germ count / ml
nHmICro 128011m2(?00)6810n‘ J Antibacterial activity : log
BLANK SAMPLE
An early germ 2.1x 10° 2.1x 10°
Germ 1
After 24 hours 3.8x 10° 3.0x 10°
Antibacterial compound 2.1
An early germ 1.7x10° 1.7x10°
Germ 2 ; 5
After 24 hours 2.2x10 5.2x10
Antibacterial compound 3.6
IR Reflectance (%)
1]
9 -
w0
g
Eoa -
;: al ===Raglil
L
m
W0 %O N0 TN N0 10 1400 1506 DBM0 ITR0 1800
Wavrlength
Fig. 1. Infrared reflection value
4. & B
2 AFoAN = EF0EHE0l AVRE T 571 %%‘% Afdsta d 2AE £o 17|59 ©F A&
shith ® st dR0ls I® 5 UA FHE SOl 571 HiEo] &o] st T Ago=® sl AE AfjH|
of Eatsel R @S ZAstl 980l pefol 71 W A0 o|FHCk 9 WALE et 9ol olF
A ARgaate =go] =Y 7[E AEED AL Jiur) Solsto] AIZ®E B2 AXNTF 57F] AIAAuiANE
o] 2 77t @ Aoz A= @t

At A
Soratjsta vlol oA |A Bt @AY 2270 BE0R AT wAle] AuEYUCh
(& 3 2 &
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1) YB Kim, JC Park, MR Hun, SY Lee, SW Jeong, Effectiveness of the Alumium Thermal Screens
Depending on the Allocation Type A &34 24383 #] A16A A4%, 2007.12, 284-290

2) SW Chung, DK Kim, SG Lee, SH Nam, YB Lee. Heat Insulation Characteristics of Multi Layer
Materials for Greenhouse A =37 243X A|18W A435, 2009.12, 341-347
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The influence of pure potassium on the growth environment of lettuce

Sang Jin Yoon', Ji Ung Yang', Soon Hong Kwon', Sung Won Chung', Soon Goo Kwon',
Jong Min Park!, Jong Soon Kim', Won Sik Choi'
Departement of Bio Industry Machinery engineering, Pusan National University'

Abstract

As lettuce has a long history of growing, it is consumed as a salad or ssame vegetable. Lettuce is
a field crop that is expected to be in high demand if it builds a system that is reliably supplied
because it has the largest plant cultivation area of any species. Conditions for growth of the upper
crust include temperature, light, water, soil, and nutritional elements. Among them, the nutritional
element in the soil is important. As the nutritional element in the soil is good and bad, lettuce
grows well and dies easily. The missing nutritional element can be supplemented through manure
or by subsidizing the nutritional element due to lettuce deficiency. this experiment was conducted
in glass greenhouse. Red potato lettuce seeds were used and the weight and root weight of the
lettuce were measured after harvesting to check the growth of the lettuce with potassium by
adjusting the concentration of potassium. As potassium was insufficient, the growth of the lettuce
was reduced, and the leaves were reduced and began with aged leaves, and in the beginning of the
deficiency symptoms such as sulfide and spots were detected and then dried to death. It is believed
that adjusting the potassium content can improve lettuce growth and deficiency symptoms.

1. Introduction

As lettuce has a long history of growing, it is consumed as a salad or vegetable. Lettuce is a field
crop that is expected to be in high demand if it builds a system that is reliably supplied because it
has the largest plant cultivation area of any species. Conditions for growing lettuce include
temperature, light, water, soil, and nutritional elements. Among them, the nutritional element in the soil
is important. As the nutritional element in the soil is good and bad, lettuce grows well and dies easily.
The missing nutritional element can be supplemented through manure or by subsidizing the nutritional
element due to lettuce deficiency. Nutritional elements include a large number of nutritional elements
and other trace elements of N, P, K, Ca, Mg, S. Potassium in large quantities of nutritional elements
affects the photosynthesis of plants and strengthens the roots. If the plant is deficient in potassium, the
leaves of the plant shows sulfide and necrosis. In this study, we wanted to determine the effect of
pure potassium on the growing lettuce environment by adjusting the concentration of potassium.

2. Materials and methods

This experiment was conducted in glass greenhouse. Used red lettuce seeds (new seeds), plastic

pots with furlite, and cultivated for 25 days on a formal basis. Treatment solutions were made
using water produced by a distilled water maker for this experiment. The concentration of the
treated solution was adjusted by changing the Hoagland solution (Hoagland, Arnon, 1950). After
adjusting the concentration of potassium, put HCl or NaV into the solution to supply it at 6.0
pH. To check the growth of lettuce due to potassium, the weight and root weight of lettuce were
measured after the harvest.
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3. Results and Discussion

Fig. 1. Potassium deficient lettuce Fig. 2. Potassium deficient lettuce

Although there was no significant difference in the weight of lettuce, the weight of lettuce, and the

roots of lettuce, the lack of potassium caused the lettuce to grow less and the leaves to decrease.
Deficiency symptoms started first in the aged leaves, early signs of sulfide and spots followed by
drying and necrosis. It is possible to check the hydrogen sulfide phenomenon and spots through Fig 1
and 2. The area of deficiency is spread and necrosis is increased.

4. Conclusion

In this experiment, we wanted to look at the potassium content of the lettuce body related to the
deficiency symptoms and the growth and harvest of lettuce when dealing with potassium
concentrations. In the early days when potassium was scarce, there was a speckle-shaped hydrogen
sulfide, and as it spread over time, the spots became larger. When potassium was over, the leaves
bent or turned brown, causing an upward tendency. Therefore, adjusting the content of potassium is
believed to improve the lettuce growth environment and deficiency symptoms.

[Referencel

1) Hoagland, D.R. and D.I. Arnon. 1950. The water culture method for growing plants without soil. Univ.
of Calif. Agri. Exp. Sta. Cirular 347.

2) Marschner, H. 1995. Mineral nutrition of higher plants. 2nd ed. Academic Press Inc, San Diego, USA.

3) JM Kim, J Kim, HG Chon, ES Park, JS Jeong, JM Choi 2010. Influence of Potassium Concentrations in
Fertilizer Solution on the Growth, Appearance of Physiological Disorder and Tissue Nutrient Contents
of Eggplant (Solanum melogena L.), Korean journal of horticultural science & technology v.28 no.5 ,pp.
743 - 749 |, 2010 , 1226-8763.

4) JM Choi, JY Park. 2007. Growth, Deficiency Symptom and Tissue Nutrient Contents of Leaf Perilla
(Perilla frutesens Britt) as Influenced by Potassium Concentrations in the Fertigation Solution, Journal
of bio—environment control v.16 no.4 ,pp. 372 - 378 , 2007 , 1229-4675.

5) YB Choi, JH Shin(2018). Development of Potassium Concentration of Nutrient and Supply Method for
Low Potassium Lettuce Production in a Closed-type Plant Factory System, Protected horticulture and
plant factory v.27 no.l ,pp. 40 - 45 | 2018 , 2288-0992 ,
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Natural Fermentation Characteristics of Gijang Kelp Saccharina Japonica

Hye—-Ni Lim?, Ji-Hee Woo', Won-Sik Choi'
Dept. of Bio Industrial Machinery Engineering, Pusan National University'
Batoo Art?

Abstract

Recently, carbohydrates contained in kelp Saccharina Japonica have been used to prevent
blood vessel cholesterol deposition and facilitate intestinal motility, It has been reported that
physiologically active substances are identified along with improvement of hyperlipidemia,
promotion of heavy metal exercise, stimulation of intestinal motility, development of health
functional food. Native fermentation was carried out using Gijang kelp in south korea. The
sugar content is 25 Brix, The fermentation was carried out at 35 ° C for 5 days in an
incubator under a total of 8 conditions. As a result of the fermentation, the pH was
continuously decreased according to the fermentation time for 5 days. Brix showed no
change for 3 days after the start of the experiment but continued to decrease after 3 days.
The decrease of Brix is thought to be due to the decomposition of sugars due to the action
of microorganisms. As the fermentation time passed, the pH and Brix showed a steady
decline, indicating that the fermentation was successful. The pH and Brix are likely to
continue to decline thereafter.
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Table 1. Fermentation ratio

Treatment Al A2 A3 A4 B1 B2 B3 B4
kelp (g) 10 10 10 10 10 10 10 10
Water (ml) 600 800 1000 1200 600 800 1000 1200

Sugar content
() 152.5 202.5 252.5 302.5 152.5 202.5 252.5 302.5
g
Salt (g) 1 1 1 1 1 1 1 1
EM (g) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
3. @y ¥ E9

AN s =

= Kio 7002 KX*QO% 5%_‘ W 2% 50052 ZAEQod, Brixe AF AR
32 o|SHEE A4 7tAsHS BT Brixsl 744§ olgL U[gEo] Atgog

S "9l Aoz Arg=c}

Time thr) Time |hr]

0] e (] e (3 (2 emguml]l g 0] 7 a4 e ] () 3 L L W A
Fig. 1. 25 Brix pH value depend on fermentation time Fig. 2. 25 Brix Brix value depend on fermentation time
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A study on the field dodder removal experiment of agricultural field using
highly concentrated liquid solar salt

Yu Cheong Moon', Ji Ung Yang', Ji Hee Woo', Se Yong Lee?, Won Sik Choi'
Department of Bio—industrial Machinery Engineering Pusan National University', Yeorumul®

Abstract

In this study, experiments on growth of plants were conducted using edible, non-toxic, highly
concentrated liquid solar salt. Various experiments were carried out on field dodder growing
in field agriculture to demonstrate the plant growth effect by domestically produced edible,
highly concentrated liquid solar salt using 100% western seawater as a raw material. As a
result, when the liquid solar salt was 100%, we could observe that 80% of all the field dodder
were suppressed growth on the third day, and the proportion of liquid solar salt and water
was 1: 1, it was possible to observe that field dodder were almost suppressed for the first
time in five days. Therefore, it was possible to verify through experiments that the
domestically produced high-concentrated liquid solar salt was not only able to be edible, but
also had no toxicity and had a very rapid effect on the inhibition of plant growth.
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Table 1. The ratio of salt and water

Treatment liquid sun-dried salt Water
A 1 0
B 1 1
C 1 3
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Experimental study to remove debris of Taean Peninsula
solar salt baked at 1,500 degrees

Yu Cheong Moon', Se Yong Lee?, Ji Hee Woo', Eun Suk Lee', Won Sik Choi’
Department of Bio—industrial Machinery Engineering Pusan National University', Yeorumul®

Abstract

In this study, in order to improve the quality of freshly baked solar salt, we conducted a
purification test of solar salt baked at 1,500 degrees using an electric furnace, separating
remaining matter and comparative analysis. Various experiments were conducted on salts
baked using an electric furnace in order to demonstrate the residual removal effect of
domestically produced solar salt using 100% Taean Peninsula seawater as raw material. As a
result, it was confirmed that the difference between the residue of the solar salt baked at
1,500 degrees and the salt thereof after the purification of the residue was clearly confirmed.
Therefore, it was possible to verify that removing the remnants for improving the quality of
the baked peninsular solar salt from 1,500 degrees had a considerable beneficial effect on
food safety, through experiments.

1. M B
Efj QFat &= of A *‘Wﬂ AUdd2 dEg Tgots A= st dRoz Es] ggst njyE x40 #30l
oJst 7]5AQ91 FHoA I F /o] AQIAIH L Qo ALH2 st 7hy 34-4& Boll 259 St 24,
7168E SRA7| 9o, 7ty £R2A rAQ 12 A5 5o] ot EFF ALdFS A2t v
204 1,300°ColA} 12o2 9 B4z e, SoldES AASH 2 Ao I3 &2 ¢ 245 ¢
< A7t SfsfR| 0“‘—} oo & =woAM+= A7|Z(Electric furnace)g ©]&35to] 1,500°CofA & AL
S A Aot 18] O AF9 THEES 2ot MAAE AFES OA] Y JARRF $A1O] IHEE
< vl 2AMs5tq AF %@% O A 5 Qe YHS DMoh= AFALS oot
2. MEINE R W

oA, LSO0CAN 5 HYYE 2 10s, 308, S0s. 1008 G2 ool § Wi 02 AyALLE A
fick. oI vlAo] 24 A B. C. D= o} Ubro] 2 100mlek Egsteict 222 A9} R E o] 8]
2 UAST HEES ST A% A, B, C. DS WIEE 15 Tavle 14} 20), & 2¢ ARG B
2 og PAAY]] g3t droz ) BEg $old 2322 o 100C] B SWAA A 432
WASETE 12D 1 A28 A L500CHN THA BA ARg slo] Al FAjol 7 HEEE B
steict.

-

Table 1. The ratio of salt and water

Treatment Amount (Baked sun-dried salt) Water
10g
B 30g
100ml
C 50g
D 100g
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Mathematical Model of Broaching Material Tribological Properties on Horizontal

Surface Type Broaching Machine

Jaeyoung Byun', Pandu Sandi Pratama®, Eunsuk Lee', Dimas Haris Sean Keefe',
Jongsoon Lee®, Jeounghwan Jeong®, Wonsik Choi'
Department of Bio—industrial Machinery Engineering Pusan National University', Life and Industry
Convergence Research Institute Pusan National University?, Korea Broach Manufacture Co., LTD®

Abstract

In this study, a mathematical model is developed to understand tribological characteristics between
rack bar material and broach tool in horizontal surface type broaching machine. The rack bar
material used in this study is made of carbon steel S45C and the broach tool is made of
high-speed steel SKH55. A pin-on-disk tribosystem was used for the tests. The friction coefficient
and wear were investigated with mechanical loading levels of 2N, 4N, 6N, 8N and velocities of
0.06m/s, 0.12m/s, 0.18m/s and 0.24m/s. Based on the experimental result the mathematical model
was developed using response surface methodology. Three-dimensional plots for tribological
properties as a function of test conditions were established. Results show that the predicted data
are well acceptable when comparing with the real test values under different friction conditions and
wear loss hold a closer correlation with the input parameters than friction coefficient.

1. Introduction

Broaching is a machining process that uses a toothed tool, called a broach to remove material. In the
surface type broaching machine, the work pieces was put on the material holder and the broach tools
were clamped stationary on the broach tool holder. The hydraulic cylinder then pushed the RAM body
along the guide rail and the material was cut by the boarch tool. The objective of this paper is to
develop a mathematical model and understand tribological characteristics between rack bar material and
broach tool. The improvement of computer technology enabled the development of mathematical models
of tribological characteristics in broaching process. Based on this mathematical model, the friction and
wear during broaching operation can be predicted.

2. Material and Method

2.1 Material

The specimen used in this study consist of a pin and a disk. The material of pin specimen was
rack bar material carbon steel S45C. The pin diameter is 4 mm, thickness is 1 mm, and surface
roughness 0.008Ra. The material of disk specimen was broach tool high-speed steel SKH55 with
60 mm diameter, 5 mm thickness, and surface roughness 0.039Ra.
2.2 Method

Sliding tests were performed using a pin—on-disk tribometer according to ASTM G99-05. Sliding was
performed under dry friction and ambient temperature 25° C, humidity 50 + 5%. The friction coefficient
and wear were investigated with mechanical loading levels of 2N, 4N, 6N, 8N and velocities of 0.06m/s,
0.12m/s, 0.18m/s and 0.24m/s. The wear amount was measured after 1000 rotation and the friction was
measured during 1 minute in the beginning of test. The friction coefficient and wear amount was
used as input for response method methodology. The fitting function was obtained using MATLAB
curve fitting function.
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3. Result and Discussion

Fig. 1 shows the experimental result of friction coefficient under dry lubrication conditions. Fig. 2
shows the experimental result of wear amount under dry Ilubrication conditions. Based on the
experimental data, three dimensional surface was fitted into experimental result using second order
polynomial equation for two factors. The prediction quality is closely related to the number of
experiment data. The mean relative error R for the friction coefficient is 0.598 and wear amount is
0.9687. Indicating that wear loss may have a closer relationship with the input parameters than friction
coefficient. Using response surface methodology (RSM), the surface generated by linear model as
shown in Fig. 1 and Fig. 2.

Friction vs. Force, Speed Wear vs. Force, Speed

0.307
0.306
0.305
0.304
0.303

0.302

Friction

0.301

0.3 0.23
0.299
0.298 0.225

0.297

60 60 s
R 6 7 B * a0 5 !
30 2 3 4 5 20 3 4
Speed Force Speed 2 Force

Fig. 1. Three dimensional relation between speed, force Fig. 2. Three dimensional relation between speed, force
and friction coefficient and wear amount

The polynomial equation obtained from the curve fitting tool is:
y, = 0.2892+ 0.0021182, + 0.0001761x, — 0.00012654% + 3.14e” S22 —1.111e” Tz z,
Yy = 0.2122 —0.003823z, — 1.815¢~ *z, — 0.0001663z; + 2.118¢~ *x5 + 1.897¢” *x,z,
where gy, is the output friction coefficient, and y, is output wear amount, x, is the input speed test,
and x, is input applied load.
4, Conclusion

From the experimental result it can be conclude that speed and applied load influence the friction
coefficient and wear amount during experiment. The possibility of the modeling of tribological
properties was done by response surface methodology. This research shown that the mathematical
model can be used to predict the behavior of friction coefficient and wear amount.
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Analysis of flow and temperature distribution in a Micro Venturi tube for
condensate recovery

Seung il Kim', Sang hee Park?, Seong deug Ku®
Graduate school of Mechanical Engineering, Kumoh National institute of Technology',
Kumoh National Institute of Technology of Mechanical Engineering®
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Abstract

In this study, CFD analysis of flow characteristic and the temperature distribution by the change
of the tube diameter and the venturi diameter was conducted. The analysis model used the
k-epsilon turbulence model. The water at the inlet of the tube was applied at a flow rate of
200cc/min and a temperature of 288K. Condensate was applied so that water at a temperature of
323K flows into the tube by pressure-inlet conditions and atmospheric pressure. As a result of the
analysis, the pressure at the branch point must be below atmospheric pressure so that condensate
flows into the tube. Also, when the difference between the tube diameter and the Venturi diameter
was significantly small, condensate did not enter the tube. The condensate inflow was best in the
shape of the tube diameter 3.5mm and the Venturi diameter 1.6mm.
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A study on flow and temperature distribution in steam chamber with and
without fin
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Graduate School of Kumoh National Institute of Technology University',
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Abstract

In this study, the flow and temperature distribution in the steam chamber were investigated.
In order to improve the temperature inside the steam chamber in a short time, the number
of fins inside the steam increases to increase the heating area. The analysis was done
through ANSYS Fluent and the number of fins was changed to 0, 4, 8, 12, 16 EA. As a
result, as the number of fins increased, the temperature inside the steam increased and the
width of the stagnation zone became wider.
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Ecological studies of arrowroot vine with highly concentrated
liquid solar salit

Se Yong Lee', Yu Cheong Moon?, Ji Ung Yang? Won Sik Choi?
Yeorumul', Department of Bio-industrial Machinery Engineering Pusan National University?

Abstract

In this study, experiments on growth of plants were conducted using edible, non-toxic, highly
concentrated liquid solar salt. Various experiments were carried out on arrowroot vine
growing in field agriculture to demonstrate the plant growth effect by domestically produced
edible, highly concentrated liquid solar salt using 100% western seawater as a raw material.
As a result, when the liquid solar salt was 100%, we could observe that 80% of all the
arrowroot vine were suppressed growth on the third day, and the proportion of liquid solar
salt and water was 1: 1, it was possible to observe that arrowroot vine were almost
suppressed for the first time in five days. Therefore, it was possible to verify through
experiments that the domestically produced high-concentrated liquid solar salt was not only
able to be edible, but also had no toxicity and had a very rapid effect on the inhibition of
plant growth.
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Table 1. The ratio of salt and water

Treatment liquid sun-dried salt Water
A 1 0
B 1 1
C 1 3
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3) Heap, Ian.

"Herbicide resistant weeds.” Integrated Pest Management. Springer Netherlands, 2014.
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1. INRODUCTION

This study proposes the implementation of a using an sensor emitter and two receivers on a
mobile robot. A series of obstacle avoidance behavior programmed onto a micro-controller
permits the robot is to successfully navigate a cluttered environment. robots have been designed
with physical antennae and tactile sensors to control their environment information.

2. STABLE MOTION CONTROL

A microcontroller was mounted behind the sensor pod and was used to trigger the ultrasonic
emitter and read echo signals from each of the receivers. The robot was programmed by two
separate behaviors are as follows.

The microcontroller interpreted radio control commands from the receiver as initiated by the
operator. The binaural sensor pod detected obstacles and corrected the robot’s course and/or
speed, overriding the operator’'s commands.(1)

The robot determined its own steering angle and drive speed based on the location and
distance of detected obstacles without any input from an operator.

A sensory threshold of 2.5m was set. Objects beyond 2.5m were ignored. Obstacles within 1.5m
were still considered to be in one of the three detection zones: left, center, and right.(2)

The new experiments were conducted in a similar manner with a tube (1.6m long, 0.3m
diameter) at various positions in front of the sensor pod. The purposes of these additional
experiments were then performed to determine the new sensor envelope for the binaural
ultrasonic sensor pod.(2)

3. CONCLUSIONS

We proposed the implementation of a binaural sensory pod using an psn emitter and two
receivers on a humanoid robot that employs legged-style locomotion.

By using the modular design implemented for these experiments, the sensor pods could be
integrated with other robots to provide non-contact sensing and moving for them as well.

o

[ &nE

]

(1) Lee, E.S, Je, T.j, Ohmori H, 2006, Development of cylindrical grinding technology with electrolotic
In-process dressing method, International Journal of the Korean Society of Precision Engineering.
Vol.1, No.1, pp. 127~132.

(2) Tusty, J., Smith, S. and Zamudia. C., 1990, Operation Planning Based on Cutting Process Model,
Annals of the CIRP, 39, pp. 517~521.

- 211 -



=

=

g4 7t

= X
=

SAA 7]

],

his

°

1 9

[9)

=

o

of HEA 213+

=
S

of

o

14 7% ClEEERe 2x2121H o

71

[9

dgetol 9

oA HAt. A

230 AAolA 7]AKo R Hest U wmoput
Ao

ol
A
i
[i[e}

oF

mju

ejoz 7t
&,

=

o xtolg

]_

olch. AlAEl0] wHla Q}r} ]

217

B

D719k Aloj7]¥(model based control)o] A-L& 31 Tt

SAA =

?_]_—

o] 2]

ok
)

=
a

WSt el
g Aloj7lo] A7} 7}

oju
o
o0

1o

ofo

o

A

o
,_A_ r
a0

™

—_—
110

%0

K

i Al

o

L
o

__]o._

<

B
:
o

],

2

[}

A
L

sl

Blo) 4]

|
=

71 9

45

A
Wt 3A seEoe
5o &2

=

X REE

tct. 180kg<]

=

(o]
=

2} 9 AF

Ei(low pass filter)2

bl
=

A=A
. 4543

ol

RS EEE

[9

of x7dof mat ¢

s
e

1 ¢

o7 7
Elo] ARt 7

o

=13
a

A

o 7t

olad
T

]
=

Holga

ot

A7 Ao

|

L.

9

=S

[e]

2

=

B
m

=
Elol Ags]
x50l

=2

9

09

o 3ol

2 52 AY J4o2 YEA

o]

o

B

oju
fall

=

%0

)

sof Ao 50| 60%o]

Al
(o]

I ej=o] 2

°

=,

[

oz W2 JHgA &

g}
o

—

o

<F

o

o|J

_—
1o

FrzA 29

—_—
1o

oo

ol

J]J

M= AFGE& =220l AojA A7

g
[ LN

AR
E

- 212 -

(1) S. Moberg, J. Ohr and S. Gunnarsson, "A benchmark problem for robust control of a multivariable
nonlinear flexible manipulator,”In Proc.17th IFAC World Congress, Seoul,Korea,July 2008.
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A Study on Robot Optimal Design of Using Genetic Algorithm

Je Doo Ryu', Dong Gu Lee', KeonSeokNam', KyoungNamHa'*
Korea Institute of Industrial Technology'

Abstract

In order to apply the robot system, it is necessary to consider robot link length, and robot motor
torque, working speed, work tool load. The process and work radius must be selected and the
robot’s link selected accordingly. In addition, since the load applied to the robot changes with the
load and the moment of inertia of the newly developed work tool, it should be designed as small
as possible in designing the work tool, and the load acting on the robot based on the designed
work tool is considered The torque of each axis of the robot must be considered. At this time,
consideration should also be given to the working speed. We propose a method to select the robot
link considering working space and joint torque considering working speed and the working tool.
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Optimization Design of Gausing Collector

Sung-Cheol Jang', Jung-Sik Cho’
Chungju Campus of Korea Polytechnic IV!, TheEverone Co., LTD. R&D Center’

Abstract

In particular, a thorough analysis of design factors, such as capture rate, collection
capacity calculation, filter speed, and materials selection, is required since spatial constraints
are followed by structures, etc. In this study, conceived to address problems such as this
cyclone and filtration filter system that combines all-in-one gausing collector prototype.
Assessed through interpretation through the validity of the design and reliability.

1.M 8
A A BRI E nARR ke ARYS AdaLstal glon, o]oﬂ w2 XA BZA 71AA] Sof|A]
E e HyI OeAg Fuisin slo S Teadel dagt Ak geMt sl AU WS
223 neo FHRAS TAe] YN SN, REUAIA, WIBE PojelA AYol BRaID
Ao}, AAAES] Arighido] iAol nlEsted ofet %?j% 27} o ] ol A 1L e},
B oL oo} 2O SAAZS slAs17] o6l Alo|Z2 urAlml FER|x] WE] WAL Astst 7}OA]
Ax70) A|Met M7 edde AEstAtt

Fig. 12 2484 @Alo] Q9 A e Ao 28-1el AAF /SR8 ozl Fye uehd
Zolch, AHERS FUE 129 FAUAG UM F2 EPW SoI7tA BAlo] Alo|2E) EYUTLE B
o YHEA YFo2 Sol7bd A5Y YFo= Msto] AFE YA Aol2E NYsH BHER
FHYAL Ao ZE UEO) BUS W HHA ozl U3t ofS, sl50] AEETA UYo]
ol 7igsn B 51-37] 550 O3] APl 22 uled ofel2 Ui slof ¥2] AR 12w &
ojH 2319 F2 Afo]2E0] 5] FYT U BWEol etgol 3] WA YR U4Y SE eroz AYs
) S} ojAgE RS ARY] Aol AAE QEeio] ofgt A slgol o) FIEelA WEE Fafaw

]
A ok & EEAE E siEd

Centrifugal fan

l Outlet :,f;l < D
Cartridge i
:Hher Ii.‘i »
;Cydone

Inlet
Fig. 1 Cyclone-Filter gausing collector

- 216 -



3. X3 Al

Fig. 2& 3,450 RPMO.2 3|5t dmelo] uWo] o3t Uy 95550 4EREg /HAskl 94w
SHo|HY SERLES Uerd Zolch B AolA UmRo 3H4E 3,450RPMOZ MAT e Axa}
siavt DM wrgE AdAnPA Ato]2E-7kERA BElY ofwtagol Acfatrt Helv] BhRolct. Ato]
2EC vax 2 Yl 22 AASKIY ojuwsol Achety stERA] WY A9 &HLe] TetA of
Bag 2Fo| ol FLus] GRelch. ke Aol WYY E0Al Fol FtEA WIS AX Aot
3o YUWS Bof EEHE Zol WL Yk 9553 PHS 2 2 Uk od® 9 nlAwAIL Aol
ZE YRo o 9% 9E F972 SustAA f40] Wbk, AEFe JtEA] T YR HR
oz St AL A B 4 9t 4T o] HoX §5580 g REANY T
S o} oAl ol WaFoz 52w ofuEi 98 & & 9tk Fig 30|49 Zo| JtER|A] BElS
SUSHAA 94 FAs| Wolx|L, Wejo] ABolA AL ofMEEI} oF 0.58m/s2 ol 5H L oKz
222 olusest Ak gastn ook EA WEIS B6) olnE Bo)k AR RAWE AN uuels
SostEA AuMel B STl Aol B FEeEaEel AHHN, 40| ChAl A FATHe REPYL
Boli 9},

u

[e]
He
F

Orl

= o
= =, , £ TS0

He @ =N Folth 719 A Alo] o¥® Aol A oAWARI] URE FUE T, Ao 220
os) MEE % F4YAISl B2l AAY b, 0N FO AL JlE2A BEA ojze 3o Yo
d B/} E2Y %o 52 4 URE Ax 1 go] Wolxt e walt

Fig. 5& 7tE2)x] BES Swely] A5o] gt 3719 ¢eivxs Jejmz Uepd slolch, Fig. 59 A
$E DAY Tgne 945 WEY gold GE wYgo 2] YULEES U Zolu, Eef Fr o
§ WEY YIS FolA ol WY olt}. Fig. 58 APAI8] AWu 4y Wely

_1

29 AR ECE Le A
= of

o
iAo
ool =2 YYHER7 =EEHNN, SHREE £os A A HotAls g &g 4 Ao 9
o 2t 251K Saty, =E AFEO EXHO]
Ee) Ea = o T - O T
52 Iistelr] YelME HEAFRolA]

2feh 2 2= TEY =& FUAM ZE7E AN 99
aut H5He ddS Al o2t MY o ARV

=2 a
YEjslEtA] A dole 1= ALRT 4 Qb el Wad

g, 10
Lok
ox, v o 2

|o
Hu
re o
o
rin
o

5
g

= =

Fig. 2 Velocity distribution of gausing collector

Pressure ; Tl -
238.74 2 =
‘/

676,64

-1592.02

-2507.40

-3422.78
[Pal .

Fig. 4 Pressure distribution of gausing collector

- 217 -



055 01 o
- -y X(m)

llnl‘
—A —8 —C =5 —8
— -0

4. QB
2 AN L o} Ze BANESS NAsty] sl Aol 2R WA FtEYA] WE PAS AU 719A
A1 AR A7 B AFAUCE ASET 4T WERI|N o UAREIL wEEAD, oL
Wel o2 4% elo] A WolAll A TAY £ 9lov], UMY ofn A/ Hel Y52 I
=
=

S ) =
stsl7] 9IsiA S WElYRo|A WElsEAIA A A 1 AR 2 9

2 A7E 201795 FYYA7ISNLAY (R
A Zaree el

o]
id%
i)
Rl
wn
N
[Sa]
w
[Sal
o
~
*
=2
1o
2
>
4
ol'
rﬂ
re
-
n
Q.
|o
=
o
2
i)
)

fs

&3

8l

Ho

(1) Han, B. W., Kim, H. J, Kim, Y. J., Song, D. K., Hong, W. S. and Shin, W. H., 2011,
"Characteristics of Charging and Collection of 10nm Class Ultrafine Nanoparticles in an Electrostatic
Precipitator”, Trans. Korean Soc. Mech Eng. B, Vol. 35, No. 10, pp.1013~1018
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A Signal Processing System Design of Robot Gripper Tactile Sensor

Ki Min Jeong', Hye Yeon Ryu', Hyun Hee Kim', Kyung Chang Lee'
Department of Control and Instrumentation, Pukyong National University'

Abstract

Reduced production population is emerging as a new social problem. As a result, much
attention has been paid to how to replace labor by robots in the industrial field. Most of the
current industrial robots are simple repetitive tasks. If the production method and the
environment change, there is a problem that the setting must be changed. This problem can
be solved if robots capable of catching things like people are put into the industrial field.
For this purpose, a robot gripper using a tactile sensor should be developed. The tactile
sensor can sense pressure and various tactile elements. Through the signal processing of the
detected elements, various types of objects can be grasped. In this study, the signal
processing system of robot gripper tactile sensor was designed.
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Fig. 1. Block diagram of tactile sensor signal processing
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Design of remote video control module for deep water based on Ethernet
network

Ki Min Jeong', Chul soo Park?, Hye Yeon Rye', Hyun Hee Kim', Kyung Chang Lee'
Pukyong University', Soo TECH?

Abstract

Recently, deep water exploration using underwater unmanned submersible has been
increasing due to ocean resource exploration and marine development at home and abroad.
At this time, as the deep water high-functional camera system is used, interest in the
deep-sea remote image control module is increasing. However, the R & D module for deep
water has not been developed in Korea due to the technical specificity to be designed to
withstand brine and high pressure in a cryogenic environment. The existing deep water
remote image control system structure is vulnerable to environmental changes such as
temperature and pressure, and it needs to be improved to enable control and communication
in the deep water. Therefore, in this paper, the remote image control module for the deep
water using the pressure vessel which can withstand in the deep water reduced the
environmental change. We will design and control an Ethernet based the video control
communication module, so that each part and the video control communication module can
be remotely controlled and monitored.
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sl Ak FEs7] ISIAL atolEo] 17t MWsHA Alolslolof 5102 o2 $Iat efol= Aojiel A
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3. dE

MelA gdo] gt Gaet DY AY 4 A1, U et BES Aol 4 9t Aojusst "a
sfch. 2 2O Uohg U2 94 Aol AAo] Mg 4 9l Ethernet 7|4 ASHE FuAlol BEY 4
F 97 Aolg A% GYAeLT S/W MAsGCh FF AN A ALY SFS NPSL FA S=
37 9 A1 Frte 28T olgolct

2 =2 F271980A Aldshs 20179 E AT AdE s gAY (No.C0532032)] AGtpdio= QIsh
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=

[# 1 & 8]

1) Jeong, KM, Park, C.S., Kim, HH., Lee, K.C., “Structural design of Ethernat based deep sea remote
image control system”, 2017 Korean Society of Precision Engineering Autumn Conference, Vol.12,
pp297, 2017.

2) Lee, ML.S., Lim, J.H., Lee, JB., “A study on image and control signal transmission for remote
monitoring and control system”, 2003 The Institute of Electronics Engineers of Korea Summer
Conference, Vol.7, pp2815-2818, 2003.

3) Lee, J.H., Kim, J.H., Park, K.H., “Development of DC MOTOR Remote Control System using Ethernet”,

2003 Journal of the Korean Institute of Electrical Engineers, Vol.2, pp.437-440, 2003.
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Dynamic Simulation of a Wheel on the Sand Road by Using EDEM

Yun Ji Oh', Jeong Hyun Sohn?
Mechanical Design Engineering, Graduate School, Pukyong National University', Mechanical
Design Engineering, Pukyong National University?

Abstract

It is necessary to analyze the dynamic behavior of the wheel that travels on the sand road.
The dynamic behavior of the wheel on the general asphalt road is different from on the
sand road. In this study, the commercial software, EDEM is employed to carry out the
dynamic simulation of a wheel. Dynamic behavior of three wheel models with straight, helical

pattern, and V pattern are compared each other.

1. M E

DR et LAHE ofATE LROA o AHE2 dolstEz RfA] §S F¥ste EY AEE
stot. 2 mfE FEjo] meh Fo] K2R E e o] Ago] ZEbE 4 QY] miwol ZAAIYE
710 7P &A1 2 mi®S dAsks 2ol Sastat. & Ao e +8A, AMd, VAL 3
nRgsta Zh mjEe] "ol R HE 5 o A2 T°“°}°E‘E} ojxte 4¥(Discrete Element
Method)2 7o = st UAF A& sHA A& =380 EDEME o]&3sto 29| 753 Alefoldsti
2 fEo g A5S HaEAstAT

2. 9% AEYolM

21 H3ESMA
=93t *153101*43 oAM= ZiAAL 7H71Y 2B TE dAEo] ZYS T 2449 EA
“JB_o}EJr ZQsh H GX]= HIU T (Bulk density)?t QtAlZHRepose Angle)o|t] Aoz =Xo| 7=
ek dude & R Aok e T 0] AelyEle AZlE Pl SR olgL Aol
2 Ao A9 3282 FAETH &7]0] 2UAS 7HE Y EEW wafjdgolet gryojAtold] FIHE
A7t %0}7‘]@/\1 d7gol=0] B= UA l Lol Ho}. ojnf mefjo] We S HIAUE2} st & Ao EA
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2.2 nEHxl |:||:-IIEI
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(a) Straight (b) Helical (c) V Pattern
Fig. 1. Wheel modeling
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1) Mr. Senthil Arumugam, 2015, Introduction of EDEM 2.7, Director APAC, DEM Solutions

2) Smith William, Melanz Daniel, Senatore Carmine, lagnemma Karl, Peng Huei, “Comparison of discrete
element method and traditional modeling methods for steady-state wheel-terrain interaction of small
vehicles”,Journal of Terramechanics Vol. 56 61p ~ 75p, 2014

3) Zhenzhong Jia, William Smith and Huei Peng, “Fast Computation of Wheel-Soil Interactions for Safe
and Efficient Operation of Mobile Robots”, Institute of Electrical and Electronics Engineers, 2011

- 224 -



HEg! 204!, g8’ 388 #55°
SRB2AYNIE SFAHA, A0INAF) JIEATA?, SRR 280

Structural Analysis of Ship to Ship Cryogenic Ballows

Chang-Myung Seo', Min-Soo Kwon', Sung-Cheol Jang', Hyoen-Chul Jeong’, Joong-Ho Park’
Chungju Campus of Korea Polytechnic IVI, NES Co., LTD.z, Korea Institute Machinery & Materials®

Abstract

When the fuel supply to LNG ship to ship or pipe to ship is made, the flexible hoses will be
displaced by waves. In particular, in the case of - 162 °C, cracks and ruptures are
accelerated by the loss of flexibility due to freezing of pipelines. To address this, the basic
study on optimization design by structural analysis was carried out with QC/DC, ERC, and
Ballows mounted at the points where the greatest variation occurred.

1. M 8
LNG HAF2 7]& AgA d=ol vlsl mjdat ojitelsd vjEo] Aol gl A4 AetE2 90%0]74d, 24
7“ 20% o]J\PE FAEX 7}%5}134 dulw 719 St E5] LNG 7}Ho] Mowct AaAste] MEE7
= SEA, 7“1]’% 55U 25 SEAZ]= oiFAQ gigkolr] giZol &% |45t Al &nivt o dE s
2 oyx], 24, s34 749 Ax 71Eso] AYste ok o] 2215 LNG ?i% 7= A8 2 LNG
Aa FAHEN] dgolds S M7 |as AN 7la AAA sUl 2A7IAM] AE A=d Ao o=

93 glouf ojeh TAH ARr} FlolH Bus] MaAFo|cII2,

LNG ¥AY Met ¢ NG 92 $KIHHP° MHJL ZA7FA9 w77k A Ao Hf-5-51H]
zolt, ZAZ|RIA] Atde] A% FEo=2A 71T & Qe RHAIT) AlEoltt. LNG oaﬂ%a A AE 7]
& M/ TP el AEdg Susb] gstol BARQ JEoln, 8, 1R, AL, 52 B
Na7 Ex7L AEEC otk 23 LNG WA=l $AvIxkel QC/DCo} A9 RUOIH @I} oA
o]2o]X|L Qo) 7|&A A W A& MAo] E K] o} AJUFIF o] Ro]X|X] ke Atejz mperEict 49l
AEo] 49 QC/DC UEOR 0|20 0| Flexible Hoseo] A3o] gt =4 moto] Atjz ] oto}
-162C 9] =/ AtgtoA|o] Atz 4 U oY 59 2A7F wAistcty &1 Eo] Qlct Ship to Shipo]ut
Pipe to Ship 5 LNGMU.0.29] d2gFo| o] 2ojx|¥ mtio] o3t Flexible Hose] W97} WAIsHA o
T} £5] A162C9] Aol $9ue] SAFMOR Us| GAYL WSl 22 Y mAo| EsEE £
Kﬂ%‘é% ZFRIAL QT

Ao A = o2 siAstr] sk o] TP ol Wk
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o] %uoﬂ**Oﬂ olgt &gt AAlo] tigt 712 AFE 3P}

LNG 9713 71AAE A7t 3R #0] A 285oe Aeyee 9wy, 1gEd
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Mot sfup W2mwst g4 Usslol ok Jei /jus1&e Fig 19 2ol STS F8A mz o
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Fig. 2 QC/DC for localization of the design and heat flow analysis
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Fig. 3 ERC for localization of the design and heat flow analysis
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1) A, AAA, ‘"Wz o=yt AX|=E LNG gAY &AX]”, E55Y, 10-2015-0022189, 2018
2) S. C. Jang, H. C. Jung, J. P. Eom, and G. J. Shin “Basic Design of QC/DC Bellows for LNG
Bunkering Vessel”, KSPSE Spring Conference, pp.47-49, 2018.
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Study on Analysis of the Outcomes of Supporting SMEs Project
- Focus on Intelligent Machine Parts Industry (Busan)

Dong Gu Lee', Je Doo Rye', Keon Seok Nam', Kyoung Nam Ha'#
Korea Institute of Industrial Technology'

Abstract

Continued R&D investment by the government and corporate support played a major role as the
background of the rapid growth of the Republic of Korea. In 2017 of the Republic of Korea, the
R&D support size of the government accounted for 19.7 trillion won, accounting for 4.7% of the
government budget. Government R&D budgets are increasing by 2.5% each year.

In this paper, we analyzed the outcomes of the Busan regional company support project
conducted in the 2 years. For the time series analysis, we gathered company support amount by
year, sales after company support, employment. We used IBM SPSS(Statistical Package for the
Social Sciences) statistics 18 for correlation analysis.

1.M 2

2 A= 20159 %, 20160 38E BAX| AR AR S/JAY HIR&DAIGR! A5 7| A4t
71 BRI GAE ] AHS Pearson AHHARAS Foll 7IGRILANG0] 714 1, tfEFOo] ojTgt &
HAES Holal JQ=AE A stuAf gt A2 29H2015~2016) o8 BAMK| AR HSGAY A
SP7NIAEZAY VIREAIY 2671 e = obE, 7]de] Adady 18 U ujEo] gk 22871 At&
S SPSS statistics 18& &8st Yl A ut A EAS AAISHI T

2. UFWH U B
2.1 #Wfo| Ho
2 A9 HEAY EEEE WaE ofElie] ®lo v ojyAd A At AJelsto] mAISHAT
1. B @] Wi Hol
Variable Definition of variables unit
] Through support projects,
Support project cost (C) Thosad won
the supported amount
Ne yirent that occurred during th
New Employment (NE) W el i Hrne the Person
support period
Sales (domestic) in commercialization | Domestic sales generated during the
. Thousand won
(SD) support period
Sales (overseas) in commercialization | Overseas sales generated during the
. Thousand won
(SO) support period
22 A 02 HIEEM
2735 tlolg F Alqt 8o tisl RS 4 35t on, B 29F o] 2015d =0+ 409, 2016\
o= 8399l Alqfigo] WASHITE SHAITH 2015 =ofl= 84%0°]%, 2016 =ofl= 53%0°]/$e] 11-8o] LAY
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New 2015Y 2016Y
eployment | Fequey Percent Frequency Percent
0 117 84.8 48 53.53
1 9 6.5 22 24.4
2 8 5.8 12 13.3
3 2 1.4 2 2.2
4 1 0.7 2 2.2
5 1 0.7 1 1.1
6 0 0 3 3.3
TOTAL 138 100 90 100
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H3. 20159 / 20169 AFtabA|

2015Y 2016Y
C NE SD SO C NE SD SO

Person 1 416 .066 .016 Person 1| .303%x* 068 | -.126
C | correlation C | correlation

coefficient coefficient

Person 416 1 118 | -.009 Person 303 1 .092 103
NE| correlation NE| correlation

coefficient coefficient

Person .066 118 1| 453 Person .068 092 1 -.056
SD| correlation SD| correlation

coefficient coefficient

Person 016 | -.009 | 453 1 Person -.126 103 | -.056 1
SO| correlation SQO| correlation

coefficient coefficient

*x*_ Please note that the correlation coefficient is 0.01 level (both sides).

27t 53y
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1) H G. Lee, S. T. Seo, “A Study on the Policy Management System of the Promotion Program for
Regional Strategic Industry”, Journal of Korean Urban Management Association, vol. 19, no. 3, pp.
71-95, (2006).

2) Y. S. KIM, “Analysis and Implications of the Outcome of Regional Strategy Industry Development
Policy”, Korea Institute for Industrial Economics & Trade, 2008. 4. pp. 3-7.
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Experiment by Parameters of Fuel Cell Bipolar Plates

Chul Kyu Jin'
Kyungnam University'

Abstract

In this study, bipolar plates in fuel cells are formed using rubber forming process.
The effects of important parameters in rubber forming such as hardness and
thickness of rubber pad, speed and pressure of punch that compress blank, and
physical property of materials on the channel depth were analyzed. In the soft
material sheet Al1050, deeper channels are formed than in materials STS304 and Ti.
The channel depths of bipolar plates formed with Al1050, SS304 and Ti-G5 under the
above process condition were 0.453, 0.307, and 0.270 mm, respectively

1. M B

A=™A] 2| T(Bipolar plate)2 ¢f2 mAfo] @73/l Ajd(Channel)o] WEFE 2 U™ AlEo|c.
= 5ot steiwtgo] ZBQst 40 4ATL olFshy] WiEol] AEe FA4S o JA=R FUstA ARt

Mg 5 d

sofo} itk olelolE Hel@e A7) AEy U A MEyo] 45 Axjolof stul, o AL JAM HEg
FhAof sttt £8), ArAAL AR oR Aeatelr] gsiA RalE shgupEe vex] gjkgEoR AAE ol
of Fith. el AxZ Graphiter} AMBElo] AT HAM(Brittle) 71gol ©lFF kA AEE(gas

impermeability) 1719 AE 7HEH]E, 71 7hsAIE S0 Qs dARje 24502 tiA|E L Qitt o]o] meh
T4 WS O AR JFBE & A W JRLel B APt Bws| Y Folok ARMAC AxjE
74ty Ql= AM7HA] 24 AXRQl Aluminum 1050, Stainless steel 304, Titanium G5& o235t AXfo] &
2% S4ol T RalE Ade 4L ulmat,

2. 2 E

21 Al&

ﬂ;gx] =4 o AAR A7) Ay 9 @AR/d, yAlddol 2438t Aluminum, Stainless steel,
Titaniumo] 7}&F A&kst Axjz ztahaty 9lck o] A7HA] AA1S =/ 0.1 mmo] TRjzE 7S Alslof] ALR
stglon), Zt=(YAWe) % A=E 27H00 mme Asto] Blanks AAsttt RRdPEYe olgstl 3
& Aol AES dPo] ol dAsHs 200ton fAZAS o] &5ttt Ad A= SHE
Meg MRt . nPHE 9o] 34 Blankg Selstch fymeid] HAC g4 o
the MWx]2 sHFA|A Blank®t = =)o) Jjst Aldo] AdE 22 WA slu Aol A
U1, T}A|BlankE AMQlelwiA] A&S vh=stc,
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3. d3 % E9

DRYPBUS Ssto] Aldol YPH AlLOSO, SS304, Ti RAWL Fig. 4o Uehholct. Fo2t APt
wejgo] g Al Zo] AlolS AW A QAT A0SO P2Eel A WH Fyol F of EHsh Kol
£ e A & gk AVIA FeE uf @Y L RS diol Y B ofjet WA AR ¥EY glol
Hersict,

9:450 9433 0.446 0.451

o
N
1

c

D (mm)
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034 ¢ * - * * A . ¢ .

il

— s —— 5 5 8 . & g
1 0.270 0.270 0,261 0.266

Channel Depth
o
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1

0.1 4 “vAlL050

e STS304 t =60mm sz 55MPa
-#- Ti-G5 H = Shore A 20 VD= 30mm/s
00 T 1 Ll T Ll 1 Ll Ll 1
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Fig. 1. Metallic bipolar plates formed by rubber forming Fig. 2. Depth in different positions of channel

Fig. 9= AU 02 AR AZIA] =4 Zelie] of57HA] AAAldl tiet Ad ZlolS WERdTt. Al10509]
79 ajchet &]40] 7lo] xto]& 0.007 mm, SS304& 0.002 mm, TiE 0.004 mm o]t} Al10500] Ajde] 71
ol MY ZR|g Ade) #U/gS SS3047 7MY HLs g & 4 Qlrk

4. 4 =

Ao zZ HAQl Aluminumo] B A3 XR710A] Stainless steeld} TitaniumYch 3= REe] Zlo]rt
c}.

32 o
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2 A= 20189 W8 EEATY AMdoR shxmdAlTel Ads wop 23" A4gdH
(No.2017R1C1B5017242).
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1) G. Sala G, "A numerical and experimental approach to optimise sheet stamping technologies:Part II -
aluminium alloys rubber—forming,” Mater Des, Vol. 22, pp. 299-315 (2001).
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Friction property for micro wave surface pattern by laser surface texturing

Young Hun Chae', Won Young Heo?, Dong Jin Kim?, Soo Min Lee?, Min Sik Park®
Institute of Acoustic Engineering’ and Metallurgy? in Kyungpook National University

Abstract

Although the laser processing is applied to diverse sections as they are easily manipulated
and processed, there are not enough understanding of 3D figures regarding to laser surface
texturing. The research of friction lubricant property of the pattern is also insufficient. As
adjusting focal length of fiber laser and processing it to research the precision laser process
patterns, [ study the friction properties. Furthermore 1 researched the friction lubricant
property of process patterns. This research is focused on the processing figures of laser
process surface appeared in designed variable of laser pattern processing.
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Fig. 4. Friction property for microwave pattern for 100/m

Fig. 3. Photos for micro wave pattern for 10%(a), 15%(b)
and 20%(c) of density on 200um of width
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A study on the impact values by aus tempering system conditions for the
evaluation of SNCM420

Ho Lee, Man—-Ho Choi
R&D Center, Chung Ho Heat Treatment Co.,Ltd.

Abstract

This study measured the variation in the impact value following the manufacture of the
SNCM420 material for the main parts of the transport machine according to the heat

treatment cooling conditions.
1. M B

2471719] AR L HWAY] BRSo £2 AFREE SNCM 420 £419] AAHIIS Ysto], QAREa] &
A 7tE R E4 2048 AEY 54 Al ' 1 Ay S B2t shalk} ot

2.1 A|8§2 Aus-tempering system
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2% U fG AZHS Aol T 2 A== MY SAch Fo WAUL ¥8e) ewg AA RAT 2 9
=2 Sl9irh JIUYR § pearlite HELS 217] 91519 1% o] WZUR £9Y 4 gles sfgch
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Fig. 1. Aus—tempering system for testing Fig. 2. Drawing of Aus—tempering system
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Fig. 1. SNCM420 Inspsction—certificate Fig. 2. Impact test piece
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Development of Repairing/Reinforcement material for sea defence work

Yoyng Sei Lee
School of Nano & Material Science and Engineering, Kyungpook National University

Abstract

In this study, characteristic of new materials for repairing/reinforcement of sea and
underwater structures using urethane were studied experimentally.

As a results, following their good result was obtained.

Materials and construction methods due to a chemical reaction, so no seams, shape or form,
regardless of the variety of civil engineering in the field can be applied. Fast workability,
hardening existing concrete compared with 80% in shortening. Than the existing large
concrete pouring construction cost could be reduced by more than 30%.

1. M E

gbo2 shdolu uicto] Qg EAAIYHS Bssls] 9igt sobEAb] o] PEEHE pEREL, 1
JshHel g 2o wictel me @ W2 Ad 4 &= AAwow MxHofof sh, 22l o
Aol ojsl PRSI gL g FE Ang A Agel] o, sl vite goke
By w Axgo 2 AYA 9L, o] L9 iU EAK|YRS $ulo] ko] gr2 o}

2 So| BhSolx gtk ojelgt AXWFoR AUR L A&A sHH 94 =L ujth
2o 522 WA Hlo}, Alztol ALzl wet g0 1 vl of 7% ulgEie] st
EAMKSE Afolojli ujgtE So] sl Elof AFAZte] Hub @, EAXge] Al&A Al ojs) 4
d BERE "xl AR H1, 2 BFERE 29 wjH] WEojA wvo] 32 T mpag GurAlA, I
AR E gohe WAL ol ofel SuAE BUAZ 4 Atk mepd B ATl aolBAlel of
= i

o

u

A1
S guio] wnlo] SIKISIE EAIRNO] FAE BEVE wdpHoe e AT ua % w7y
ol AMES A stuAt gt

mok b ot fu x0 10 > fm L Jm
L_r\r_aLI
1
e
ng

2. &

r

2.1 e otodo] HE
FAL ZodgaBeen AR BrodIE, oA, £oPAIYS, B2
GerSIAtTiolRl, ARlEA BEA|. SAOIA W R, AEH IolIEA ST, 28 50 Hre s
Bl&2 £, WSAIA AASHch A8l MDI @Al MDI o2&, MDI A=, Polymeric MDL, o]
AWE 3xtcolu S SATS AP B1E2 EY, UG AA AXSIATh YEDARY BPYHL
3 FoiAE FYu2 AYstel §710] A 2 F 1.000rpme] £E2 1057 @YK §OUE, 17
2 gestect.

u]

.2 Al EIDI-J

o 3fEr oNu](100/110, 100/106. 100/99)= TIA] 37}x] 9802 MEsto] Addstn =Aj29t Sxjz H|lSS
gejsto] 271K Edo® Esto] wHx M-S AAlsiYTh. SR Eto] A vl&S Eelsto] AHEE o

N

ono_l-

- 236 -



5 wpodee] AY A% 2 548 A4 e U U5 ZEs SHsA
3. 4% U Eof

3.1 M EEH|

HAEUo] BHE Aotrsg, ANLE, YELE U F480 OF S48 77 Fig. 1 @ Fig. 2] Ut

EFSicH

7
SE
s
4
3
2
1
o

A4 44 44
(3g100/110)  (13gl100/106)  (13Kgl100/89)

441 449 443
(13kg(100/110)) (13kg(100/106)) (13kg[100/99))

1212 s
(134810011101 (13kg(100/108))  (1.3¢g(100/99)

MO0 (e3al100/208) (3100758

Fig. 1. Characteristics | Fig. 2. Characteristics | Fig. 3. Characteristics Fig. 4. Characteristics
of hardening shrinkage | of tensile strength for i of compressive strength | of absorptance for
for hard urethane. hard urethane. for hard urethane. hard urethane.

24 1.3kg, ] : C/C-MDI, 100/110, 100/106, 100/999] < AA30A Z|4e] QARFEet A=Y E
= ey ARiRe MM How mhE

3-2 3D =AM
SAP20000.2 sfAst o
=E|

q¢t T2 Fig 5ol UERIQIT) S22 y& AT, S33% 25 AT, SMAXE A A
g, SMIN: A4 Ao

2 deigict.

DY ™

SLYlE 3D PEGHA(S33)  PellE 3DFEMA(SMAX) | PelE 3D EGHA(SMIN)

Fig. 5. Schematic diagram of 3-D analysis.

siAAat satel LE siME HA Qeste] AUYSYEE 4.0N/mm? o]ug 518 HyAS £=2.0 Vfck
=1.265N/mm’2 £32|E 5§ muAL0) g9 Yo gxets oz wodd. Y& Hodedy Fad
T A7) 296.6KNa 231.7KN= LERGTE ®ot Z&52 Aoijeh &4arp 247 913.5KN¥} 661.9KNO= o}
Ebdon] o=io] 10KN AHgA] Azl e 491 2KNOo2A Autsloz 58 i A4 HYsS Zustoz
PETLAEEY B/ RA GE/do] A8 ZeR Atrdrt

T 1

4. @ B

of Sxo] ofste] ATE AW ChSY P AES AY
01§

o
N
2
e}
fru
e
»
~
e
N
A
rlr
2
A
n
_[
)
rlr
2
2
fru

2 UL YA $He = 3

g glol wrgpAel Ba/ury, AW Aloe] 27 2% A%
o] WA OB Ba/BYo] Jbsstn A A& A
o] L ASFA] FA] Aga shsstect,

o
K
Ho
o

1) BEs, &7, 243, Aare, AN EAIg o mE s A
A7, KEL RE-21, 91 3114 (2006)

2) 2535, "SoliQt i A]l wejet JRAwQtef wet A, TEThisty AAFSHY=F(2011)

3) FEI4F, oldi=, 484, "l AA WA T A" A

4) o] A, sAfY, At RISty shet FAYA] LREC] M7, staERAES=FA] 7, 9,
212-219(2007)

ot

- 237 -


http://academic.naver.com/journalView.nhn?dir_id=10638&journal_id=64813
http://academic.naver.com/journalView.nhn?dir_id=10805&journal_id=6446

20188 = et=itgEEstel EHS =l =28

A study on the drop test in salt bath for mesh belt type aus-tempering system

Man—Ho Choi, Ho Lee
R&D Center, Chung Ho Heat Treatment Co.,Ltd.

Abstract

In this study, the material is heated to austenite temperature (Arl) and then cooled rapidly
in the salt bath to improve the strength of the bainite, the retention time in salt bath and
characteristics of the compound layer in fall are compared to use as a highly productive
mesh-belter design data.
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Fig. 1. Austempering system and Test piece
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A study on Operation Algorithm of Single-Phase Induction Motor Using
Full-bridge PWM Inverter

Tae Seong Kim', Seong Ho Kim?, Yong Hyu Kim®, Seon Hwan Hwang'
Kyungnam University', Keystone Energy?, Pusan Technopark®

Abstract

This paper presents method to reduce the starting current that generates during start-up of
single-phase induction motors. In general, single-phase induction motors requires separate
starters to generate the starting torque because their structural characteristics. In this
paper, a capacitor start-run method of the single-phase induction motor is fundamentally
selected. This method is efficient and has a large starting torque, but it generates about 5~6
times of inrush current at start-up. As a result, a deep freezer starting and peripheral
devices are damaged and life may be reduced. A current control algorithm based on the
virtual dg model is applied to reduce the inrush current generated at start-up. Also, it
proposed algorithm through experiments to smooth transit for start-up operation to the
rated operating range.
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1) Siavicco, L. and Siciliano, B., “Modelling and Control of Robot Manipulators,”Springer, 1999
2) http://www.yaskawa.co.jp/Newsrelease/2005/15.htm
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Nz @x 2ol AR 4% suoEd ojuBeols of 83 Mojrlg At

(& 2 2 8

[1] Qu, Z, Dorsey, J, Dawson, D.M. and Johnson, R.W.“Llnear Learing Control of Robot Motion”
Journal of Robotics Systems Vol.10. No.1 1991

[2] Jang, T.], Choi, C.H., and Ahn, H.S., “Iterative Learning Control for A Class of nonlinear system”
Automatioa Vol.29 1993

[3] Ahn, H.S.,Choi, C.H., and Kim, K.B “Iterative Learning Control for A Class of nonlinear system”
Automatica Vol.29 1993

[4] Dawson, D.M., Qu, Z, Dorsey, J.F., and Lewis, F.L.“On The Learing Control of A Robot
Manipulator} Journal of Intelligent and Robotic systems Vol.4 1991

[5] Tae-yong Kuc and Jin S. Lee “An Adaptive Learning Control of Uncertain robotic Systems”
Proceedings of the 30th Conf. on Decision and Control. Dec 1991
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1) C. Canudas de Wit and N. Fixot,"Robot control via robust estimated state feedback," IEEE Trans.
Automat. Cont | . vol. 40, pp. 1497-1501, 2001
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1) D. Psalitis, A. Sideris, and A. Yamamura, 1988, “A Multilayered Neural Network Controller”, IEEE Control
Systems Magazine, April, pp.17-21

(2) E. H. Mamdani, 1974, “Application of fuzzy algorithms for control of simple dynamic plant”, Proc.
IEEE, Vol. 121, No.12, pp.1585-1588.
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[ 1 2 8]
[1] Y. Kanayama et al "Vehicle Path Specification by a Sequence of Straight Lines", IEEE Journal
of Robotics & Automation, Vol.4, No.3, 265-276, 1988
[2] W. L .Nelson, "Continuous-Curvature Path for Autonomous Vehicles", [EEE Int.Conf.on
Robotics & Automation, 1989
[3] W. L .Nelson, "Continuous Steering-Function Control of Robot Carts", IEEE Trans. on
Industrial Electronics, Vol.36, No.3, 330-337 1989
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Abstract

The purpose of this study is to introduce OPA(Originality and Practicality Analysis) as a new
method for measuring creative ideas which are generated by SIT(Systematic Inventive
Thinking) technique. The applicability and practicability of the proposed OPA are examined in
this study. For this, a smartphone accessories are used as a case study. The results show
that creative thinking tools such as SIT should be applied for a firm to be more effective in
preparing so called industry 4.0.
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This paper describes a new approach to path control and planning system and real-time
implementation wusing digital signal processors for robotic manipulators to achieve the
improvement of speediness, repeating precision, and tracking performance at the joint and
cartesian space (forging process automation). This paper is organized as follows : In Section II,
the dynamic model of the robotic manipulator is derived. Section II derives control algorithm
Section IV presents simulation and experimental results obtained for a dual-arm robot. Finally,
Section V discusses the findings and draws some conclusions.(1)

22 E

Let us now consider payload in the manipulator dynamics. Suppose that the manipulator
end-effector is firmly grasping a payload represented by the point mass AM, For the payload to

move with acceleration X(t) in the gravity field, the end-effector must apply the nX1 force
vector 7(t) given by

T(0) =AM, [ %) + g ] (1)
The end-effector requires the additional joint torque
7,(0) = J(g)" T@®) (2)

where superscript T denotes transposition. Hence, the total joint torque vector can be obtained
by combining equations (1) and (2) as

J(@)" T()) +D(g) & N(g. §+ G(g) = 7(0) 3)

In order to cope with changes in operating point, the controller gains are varied with the
change of external working condition. (2), (3)
This yields the adaptive control law

T(t) = [Py(t) () + Py () () + P () q, (1) ]
+[ B (t) Bkt) + Po(t) E(t) + Py (1) ] (4)

where P4, P(), Fe(t)  are feedforward time-varying adaptive gains, and £»(9) and 5 are the

feedback adaptive gains, and F(9) is a time-varying control signal corresponding to the nominal
operating point term, generated by a feedback controller driven b y position tracking error E(t)

defined as 4,(®)—q(®) (4)
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The model chosen for simulation is a two-link planar robot manipulator. In computer
simulations, we select all parameters, desired trajectory, sliding surface, control constant,
friction, disturbance, and the payload variation.(5)

3% wE] AW (EF)

A ZL =5 (ARM) A4 4 \ 5
4+ 14% (34 \ 4% #n|

!
(EaAw)

RN o=t

(=) A5%05 (=)

2% s vl ()

Fig .2 The experimental scene of articulated robot for

Fig .1 The coordinate frame of articulated robot manipulator handling task of forging objects.

4.8 £

This adaptive controller has been found to be suitable to the real-time control of robot
system. A novel feature of the proposed scheme is the utilization of an adaptive feedforward
controller, an adaptive feedback controller, and a Pl type time-varying control signal to the
nominal operating point which result in improved tracking performance. Another attractive
feature of this control scheme is that, to generate the control action, it neither requires a
complex mathematical model of the manipulator dynamics nor any knowledge of the manipulator
parameters and payload. The control scheme uses only the information contained in the actual
and reference trajectories which are directly available.
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