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ABSTRACT

This study deals with ultrasound reflection characteristics at a target surface during distance meas-

urements using an ultrasonic sensor. The purpose of this study is to investigate the allowable range

of the slope angle of a target surface where the incident ultrasound is reflected to return when the

distance is measured by an ultrasonic sensor for both transmission and reception. To this end, it is

necessary to research the reflection characteristics of ultrasound according to the roughness and slope

angle of the target surface. We carried out experiments detecting ultrasonic waves reflected on a

rough surface and returning to the sensor. The target specimens had particle sizes from 0 to 0.01

relative to the ultrasonic wavelength. As we changed the target surface slope, we monitored the re-

ception of the reflected waves and investigated the distance measurement error. It appears that for

the rougher surface, the allowable slope angle range was larger even though the detectable distance

range is smaller. When the particle size relative to the ultrasonic wavelength was 0.008, the distance

measurement was reasonable at a slope angle up to 25°.

T  Corresponding Author ; Fellow Member, Soongsil University
E-mail : jokim@ssu.ac.kr
*  Member, Soongsil University
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Fig.1 SEM pictures of sandpaper surface

Table 1 The grit size of sandpaper per wavelength of

Fig. 20l A34A 745 AAh 259
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Ultrasonic sensor
Target surface

Distance (1 m)

Develpment Kit WEFFFEFT)
(AirMar T-1) Oscilloscope
(Tektronix TDS 3012C)

= Power Supply
dl (Tektronix PWS2323)

Fig. 2 Configuration diagram of transmission and re-
ception test instrument for the roughness of
the target surface

Table 2 Received voltage depends on the roughness
of the target surface (30 kHz, 1 m)

Grit size per Sensor output
wavelength Measured (mV) Normalized
0 1020+ 3.1 1
0.0013 830+£1.2 0.814
0.0019 700 £ 0.8 0.686
0.0031 600+ 1.2 0.588
0.0088 550+0.5 0.539

Table 3 Received voltage depends on the roughness of
the target surface (40 kHz, 0.4 m)

ultrasound
Roughness Grit size per wavelength
Sandpaper
specification | Grit size (/) ()LA: 13104kr§rzn) 0[? i gOSkHI:InZ,)
(grade) ’ :

- 0 0 0
1200 15.3 0.0013 0.0018
800 21.8 0.0019 0.0026
400 35 0.0031 0.0041

Grit size per Sensor output
wavelength Measured (mV) Normalized
0 628 +0.9 1
0.0018 616+0.7 0.981
0.0026 452+0.3 0.720
0.0041 430+ 0.1 0.685
0.0118 426+0.4 0.678
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Fig.4 Sensor output depending on target surface
roughness (30 kHz)

S ehdin, o) A9 ) o FE SR
F7} AE7} Bash,

e A9 AelE was 293 &
A AR A, ARANE Fig 40 Loz
Efuigiet. BATe] ARGE 283 AN SAE
gtol #e Aoz Uehgt ot Aoz dld 2
S WALEe] AN HEol & 9

gole, FnEd (59 B39 T Al

3. ZAtzol| utE HRALSA

EAIH O] AA} ZFE S 0°5-E] 45°714] 50707
st Adaich e AR7]= 240 <
PAIAE Fig. 59 HERISATE

Fuk7) 30 kHz9 40 kHzS! 283} AAE A

Table 4 Measured distance according to target surface
slope angle (30 kHz, 1 m)

Measured distance (m)

Target surface

slope (°) 0 10 15 20 25 30

0.0013 | 1.00 | 1.00 | 1.00 | 096 | 0.97 | 14

Grit size| 0.0019 | 1.00 | 1.00 | 1.00 | 1.00 | 1.10 | 1.17
per
wave-
length | 0.0031 | 1.00 | 1.00 | 1.00 | 1.00 | 1.08 | 1.49

0.0088 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.37

Table 5 Measured distance according to target surface
slope angle (40 kHz, 0.4 m)

Measured distance (m)

Target surface

v () 0 10 15 20 25 30

0.0013 | 0.40 | 0.40 | 0.38 | 0.42 | 0.47 | 0.46

Grit size| 0.0019 | 0.40 | 0.40 | 0.40 | 0.45 | 0.47 | 0.45
per
wave-
length | 0.0031 | 0.40 | 0.40 | 0.40 | 0.43 | 0.47 | 0.48

0.0088 | 0.40 | 0.40 | 0.40 | 0.40 | 0.40 | 0.45
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Sung Gu Lim et al.; Experiments Characterizing Ultrasound Reflection at a Target Surface Depending on Roughness...

Fig.5 Device for measurement of receiving sound
pressure according to slope angle
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(b) Frequency 40 kHz and distance 0.4 m
Fig. 6 Reflected ultrasound according to the rough-
ness and slope angle of the target surface
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ABSTRACT

The axial vibration of propeller-induced excitation can be mostly seen in warships that have
high-speed rotation propulsion shafting systems equipped with reduction gears. Coupled torsional and
axial vibration is mainly focused on the excitation force that is induced by the cylinder’s gas pres-
sure and the piston’s reciprocating mass in low-speed two-stroke diesel engines with seven or fewer
cylinders; more complex vibration modes with one or more nodes can be seen in engines with eight
or more cylinders. This thrust variation force caused by the axial vibration is the excitation force of
the ship’s deckhouse in the longitudinal direction and has been researched extensively in the past.
Recently, super-size containerships have been built that have more than 20 000 TEU. These ships
have adopted low-speed diesel engines with 10 or more cylinders as their prime mover and the dis-
tance between the propeller and the main engine has increased significantly due to the streamlining
of their hulls.
citation and the second node vibration. While this vibration frequency is rare, the possibility of reso-

As a result, there is the probability of resonance between the propeller’s axial ex-

nance with the ship’s superstructure can create vibrations in the pipes and various accessories sur-
rounding the main engine and stern tube. In addition, severe vibrations can occur if the natural fre-
quency of these parts and that of the axial vibration are similar, which necessitates installing an ad-
ditional damper on the intermediate shaft that resembles an axial vibration damper that is attached to
the crankshaft free end. This paper intends to research the characteristics of axial vibration through
theoretical analysis and measurement data with a focus on the 2nd order axial excitation of the pro-

peller blade number in a propulsion shafting system with a 11G90ME engine as the research model.
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ABSTRACT

In South Korea, which is surrounded by the sea on three sides, many passenger and car ferries op-
erate around the coasts where there are many islands. Until recently, passenger and car ferries of the
200 gross tonnage (G/T) class were mainly built by small shipbuilding companies. In recent years,
with the improvement of the berth facilities of islands, passenger and car ferries of the 500 G/T class
have been built and operated to improve economic and operational efficiency. The propulsion shaft-
ing system applied to these ships requires a high speed of more than 1500 r/min and more than 1
MW of power for the main engine system, which consists of two engines and two shafts. In South
Korea, D company manufactures and supplies high-speed engines of up to 800 kW depending on
market demand, but domestic brand engines of greater power are still difficult to obtain. Therefore,
main engines are mostly imported and propulsion shafting systems are designed and manufactured ac-
cording to the sales policies and guides of various domestic dealers. Furthermore, due to the high
prices of main engines, ship owners purchase them directly and supply them to shipyards.
Consequently, the overall design of propulsion shafting systems considering torsional vibration is not
being performed. As a result, accidents related to the main engine and shafting system occur fre-
quently because the torsional vibration characteristics of the engine are not fully examined. This
study evaluates the torsional vibration characteristics and safety of three engine models applied to the
propulsion shafting system focusing on the recently increasing number of passenger and car ferries of
the 500 G/T class.

7HARE Sl% FES(G/T : gross tonnage) 200%
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Table 1 Specifications of propulsion engines
Model A B C
Ship

size(G/T) 580 400 540
Power 1350x1600 | 1175x1800 | 1340x1940
(kwxr/min)
Bore & 170/190 170/190 155/180
stroke(mm)
Cylinder no. 12 12 12
B"‘nlzoé)mgle 420 60 450
Firing order | 1-5-3-6-2-4 1-5-3-6-2-4 1-4-2-6-3-5
M.O.I. of
damper ring 1.94 5.62 0.45
(kg'm’)
M.O.L. of
flywheel 14.67 14.67 12.72
(kg'm?)
M.O.I. of
propeller 106.4 106.3 75.0
(kg'm?)
Stiffness of
flexible 83.0 88.3 135.0
coupling
(kN-m/rad)
Reduction 0.25 0.219 0.25
ratio of gear
Weight (ton) 6.5 6.5 4.95
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Table2 Natural frequencies of torsional vibration

(cycles/min)
b Model A Model B Model C
of node
1 765.2(720) 778.0 1012.3
2032.5
2 (1680) 1924.9 2655.6
4953.9
3 (5480) 4541.3 4943.9
4 9605.7 10678.4 9891.7
5 13415.1 12511.4 18805.7

() : measurement

Table 3 Phase angle of torsional vibration between
banks (deg.)

Order Model A Model B Model C
0.5 210 30 225
1.5 90 90 45
2.5 30 150 135
35 30 210 135
3 180 180 90
4.5 90 90 135
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ABSTRACT

This study investigated the just noticeable difference (JND) of sound pressure levels (SPL) in
low-frequency ranges for airborne sounds in residential spaces through an auditory experiment. Test
sound consisted of TV news, piano, and music (metal genre) filtered by the sound transmission loss
of a 200 mm concrete wall. The SPL in the 63 Hz octave band of the test sound was adjusted to
+5dB, +10dB, +15dB and +20 dB compared with the SPL in the 125 Hz octave band. In the audi-
tory experiment, using a method of limit, subjects were asked to judge whether test sounds were dif-
ferent from a reference sound (original sound) in terms of subjective response such as rumbling,
loudness, and annoyance. Results showed that the JND (annoyance) of the SPL in the 63 Hz octave
band of the metal music sound with a high SPL in the low-frequency range was approximately 13
dB and lower than other test sounds for all subjective responses. It was also found that the JND for

rumbling is lower than other subjective responses for all test sounds.
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Table 1 Difference in TL between 63 Hz and 125 Hz
octave bands for dry and concrete wall

Type Component ATL]Z(EEZ{ 63 Hz
A GB15(2py)+ST50+AS10+GW(roll) 135
50+ST50+GB15(2ply) ’
g |GBI5(2py)+ST50+AS10+GW(board) 109
50+ST50+GB15(2ply) ‘
C GBI15(2py)+GW(roll)50+ST(0.8T) 155
50+GB15(2ply) :
D GB15(2py)+GW(board)50+ST(0.8T) 173
50+GB15(2ply) :
E Concrete 100 3.0
F Concrete 200 0.2
G Concrete 300 -0.8
(GB: Gypsum board, ST: C-Stud, AS: Air Space, GW:

Glasswool, number: thickness (mm))
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News (dB) | Piano (dB) M“Si(fg;etal)
Rumbling 10.7 15.3 7.5
Loudness 34.0 20.3 15.4
Annoyance 14.5 18.2 12.5
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ABSTRACT

In order to estimate the underwater radiated noise of a ship, the underwater radiated sound from

the hull as well as the propeller cavitation should first be defined. However, the propeller cavitation

sound is not defined yet but the approximated value is used in the design state of the ship. In this

research, the propeller sound including external flow-induced noise is defined. The underwater radi-

ated noise of a ship and underwater radiated noise estimated from the acceleration on the hull by

experiment.
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ABSTRACT

This study investigated the effect of artificial and natural sounds on the masking of residential

noises through auditory experiments. Residential noises consisted of floor impact noise (children

jumping) and toilet flushing noise. As masking sounds, white, pink, and brown noises were used for

artificial sounds and waterfall, stream, wave, rain-fall, insect, and bird sounds were included as natu-

ral sounds. In the auditory experiment, thirty subjects rated their masking sound preferences and an-

noyance (7 point verbal scale) for residential noises and residential noises mixed with masking
sounds with equal sound levels. In addition, the represented sound level of masking sounds was
modified to -3 dB, 0dB and +3 dB from the original sound level; the annoyance rating experiment

was repeated for the residential noises mixed with masking sounds. Results showed that stream and
wave sound had the greatest masking effects for both residential noises and that insect and bird

sounds did not have any masking effects. A sound masking effect was also observed for masking

sounds 3 dB lower and higher than residential noise. It was also found that components in the mid-

dle-frequency range of the masking sound are important for the masking of residential noises.
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ABSTRACT

This study presents a method for estimating interaural time difference (ITD) by modeling the hu-
man auditory system. The proposed model simulated the response of the human inner ear by signal
processing. The response of the cochlea consists of the mechanical vibration of the basilar membrane
and the neural transduction of the inner hair cells. The traveling waves on the basilar membrane
were represented by a cascade of digital filter sections that function as a series of bandpass filters.
We mimicked the neural firing pattern from the inner hair cells by the zero-crossings with peak am-
plitudes (ZCPA) auditory model in which frequency information of the signal is obtained by
zero-crossing intervals. Zero-crossings have been used to find noise-robust speech features. The ITD
between two channels was estimated by obtaining the ZCPA pattern of each channel and then calcu-
lating an interaural cross-correlogram by center frequencies between the two patterns. We examined
the feasibility of the proposed method by simulation, in which binaural speech signals were mixed
with normally distributed noise. As a result, the proposed method was able to provide an accurate

estimate of ITDs and was robust to Gaussian noise.
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ABSTRACT

Safety-related electrical cabinets that are installed in nuclear power plants require seismic perform-

ance evaluation. The seismic performance evaluation for these cabinets is conducted by shaking table

tests or numerical analyses. These methods usually assume that the electrical cabinets are rigidly

anchored to the floor or foundation when performing the seismic evaluation by the numerical

simulation. However, this assumption may not be valid depending on how the cabinets are anchored

as rocking or uplifting could occur in a lower section of the cabinets that are anchored by anchored

bolts. Researchers conducted a study to calculate these effects numerically. In their research, rocking,

uplifting and shifting modes of the cabinets were determined by the shaking table test. In this study,

the shaking table test was conducted to analyze the dynamic characteristics of the rocking mode of

the cabinet.
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Response spectrum for shaking table

Table 1 Description of response spectrum for input

motion
Response .
spectrum Description
Regg Reg. 1.60 spectrum (PGA 0.2 g)
Re Floor response spectrum of auxiliary
A building (165 ft) under RegG ground motion
UHSg Uniform Hazard Spectrum of Uljin NPP site
UHS, Floor response spectrum of auxiliary building

(165 ft) under UHSG ground motion
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Table 2 Shaking table tests procedure

Test no.| Test name | Dir. Remarks
! Pre- X Sinusoidal sweep,
2 resonance Y 2 Otc./min.,
3 search test 7 1Hz ~50Hz, 0.07 g
4 Regs Multi-frequency seismic
5 R simulation tests,
Time history] ~~o2A triaxial testing,
6 test UHSg time duration 30s,
strong motion time duration
7 UHSA 20s
8 Post- X Sinusoidal sweep,
9 resonance Y 2 Otc./min.,
10 search test 7 1 Hz ~50Hz, 0.07 g
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Table 3 Shaking table specification

Category Specification
Size 25mx25m
Maximum payload 6 ton
Frequency range 0.1 Hz~ 50 Hz
Maximum stroke Horizpntal Fliregtion 1 £250 mm
Vertical direction : £100 mm

+7 g (full payload condition)

Maximum acceleration +10 g (bare table condition)
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Table 4 Results of resonance search tests

Resonant frequency (Hz)

Location Pre Post

X Y Z X Y Z

Inside Ist story

(A3) 16.0 | 21.8 | 22.3 | 16.3 | 21.8 | 22.3

Inside 2nd story
panel center (A%) 263 | 16.0 | 22.3 | 26.3 | 22.0 | 22.3

Inside 3rd story

panel center (AS) 303 | 16.8 | 17.0 | 30.3 | 17.0 | 17.0

Door center (A6) | 16.0 | 16.3 | 16.0 |16.00| 16.5 | 16.0

Top (A7) 223 | N/A | N/A | 21.8 | N/A | N/A

Side panel center | 5, 5 | 160 | 160 | 215 | 160 | 16.0
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Fig.5 Acc. time histories and test response spectrum/target response spectrum
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Table 6 Peak acceleration responses of Rega and UHSA

case
Peak acceleration response (g)
Location Rega UHSA
X Y V4 X Y Z
A2 198 | 1.85 | 1.55 | 1.97 | 1.39 | 2.02
A3 590 | 9.52 | 2390 | 6.07 | 8.11 | 27.57
A4 10.65 | 7.39 | 9.30 | 9.53 | 7.74 | 10.13
A6 21.11 | 15.96 | 24.58 | 17.31 | 19.29 | 35.70
A8 9.71 | 17.04 | 8.58 | 8.66 | 19.24 | 10.93
A5 17.67 | 1231 | 7.69 | 16.37 | 25.22 | 9.51
A7 6.21 | 21.50 | 9.67 | 592 | 12.12 | 7.79
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Acoustical Characteristics of the Single Alarm Detector in Terms
of Sound Pattern
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ABSTRACT

The household smoke alarm is a warning device used to minimize damage in case of fire in a
house or business. There are many types of fire detectors, but smoke alarms are known to be the
most efficient. This study was conducted to analyze the acoustic characteristics of household smoke
alarms. Thirteen domestic and overseas products were measured to determine whether the acoustic
characteristics meet the legal thresholds when the sensor generates sounds. The changes in the char-
acteristics of the detector when the power supply voltage dropped, were also analyzed. As a result,
most of the measured products met the legal standard; however, one of the contents of the generated
sound source did not meet the standard. As a result of measuring the alarm sound and the voice be-
ing separate, it was found that the alarm sound satisfies the legal regulation, but the voice was not
satisfactory in most cases. Furthermore, when the supply voltage drops, some of the products do not
meet the legal regulation, which was judged to be a problem due to the simultaneous use of alarm
and voice in one product. In the case of a mixed of alarm sound and voice, the sound pressure lev-

el should be designed to be clearly distinguished according to the type of sound source.
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Table 3 Sound pressure level fluctuation characteristics of the alarm sound
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ABSTRACT

The main purpose of this study is to assess the safety of the fixed earthquake anchorages for the

distribution panel of facilities in an actual power plant. Experimental and analytical studies were con-

ducted to investigate the load response that occurs on the anchorages in the event of an actual

earthquake. Shaking table experiments of the panels were first conducted and the boundary conditions

of different joint connections were considered depending on the fabrication characteristics of the sub-

ject structure for a 3D finite element analysis modeling proposal. Therefore, the contribution of this

study was to investigate the transfer load characteristics of the anchorages of the switchboard field

installation according to the seismic wave characteristics through a comparison with a vibration band

experiment and the three-dimensional finite element analysis modeling presented through this study.

Using the verified analysis model, an additional finite element analysis was performed to check the

dynamic behavior of anchor bolts under various loading conditions such as weight changes and other

earthquake waves.
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Fig. 2 Dimension of the specimen
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Table 1 Tested specimen specifications

T P T

Specimen Dimensions (mm) Weight |Boundary
name | Tenoth | Width | Height | (kg | (fixed)
Single
door | 800 | 800 | 2350 | 4so | M6

. Anchor
cabinet
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Table 2 Seismic parameters of AC156 based on KBC

Spbs z/h | Arcex-n (8) |Aric-n (8) |Ariex-v (8)[AriGv (8)

0.55 1 0.88 0.67 0.36 0.14
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Fig. 3 Required response spectrum of AC156
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(b) Reinforcement

Fig. 6 Reinforcement to prevent rocking mode

Fig. 7 Overall 3D-modeling geometry

Table 3 Material properties in 3D FEM

Elastic Damping (5 %)

. Density
Material g i >
(ton/mm) | Young’s Pmsspn S Alpha Beta
modulus | ratio
Steel
(SS400) 7.85e-09 | 2.1e+05 0.30 3.5775 | 6.99¢-04
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Fofl 9loIA eigen valuse analysisollA] Y A3kaL
FER)et v= A Al P E = USI
A-469"9 general equipmentol] thate] AAE 74
T 5 %7} factor® o] &EM, HFH o= 99| A
Nzl A AR BAA) 185l 4L

ool om, 1 ke Table 304 Lhebd A et

—l> iy

AR e AR Al " 37 AXR =
AC156% o]&ste] 4S5 it A7 &t o
wake Al LvDTZE AXE FAEE A
Axis-X, 34 Al Axis-Z)S 7]EoR 133 eH
AR e A4S RE AHS 1A (all-fixed), A7
ol#al2 ] A5 slso] AE&HA ¥ 25 (Axis-X,Y)

2 34k B0 Hgs

Axis-Zol| ta}e] release

Table 4 Resonance search experiment results

. . Resonant frequency (Hz)
Specimen | Sensor Location
X Y Z

A7 Bottom zig N/A N/A 16.0
A8 | Inside story 1 | 16.0 16.0 223
A9 | Inside story 2 | 16.0 13.8 233

Panel

(single | A10 | Insidestory 3 15.8 17.8 16.0

door)
All Door center 16.0 16.3 16.0
Al2 Panel top 153 143 16.0
Al3 Side center 23.0 14.3 16.0

Table 5 Eigenvalue search analysis results

Mode Eigen Natural frequency | Effective mass*
No. value (cycle/sec) (Axis-Z)
1 1931 6.9941 5.19859¢-09
2 5088 11.353 5.20151e-08
3 5116 11.384 7.19501e-08
4 5732 12.051 1.95357¢-07
5 10824 16.558 0.14054
6 11160 16.813 1.92275¢-04
7 12498 17.792 2.29046¢-05
8 12560 17.837 4.78865e-03
9 13981 18.818 3.98728e-03
10 22174 23.700 1.77555¢-04

* The total effective mass at the Axis-Z is 0.14995
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Table 6 Relative displacement results

After
reinforcement

Before
reinforcement

Relative
displacement

Maximum 4.02 mm 1.23 mm

Minimum -3.93 mm -1.39 mm

+4.016e-01
+3.908e-01
+3.801e-01
+3.694e-01
+3.586e-01
+3.479e-01
+3.372e-01
+3.264e-01
+3.157e-01
+3.050e-01
+2.942e-01
+2.835e-01
+2.728e-01

ODEB! weight-0.0db  Abaqus/Standard &.14-1

3
25: Step Time = 23.66
U u3

+ U Deformation Scale Factor +1,0002+00

Fig. 10 Analysis results of relative displacement
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Table 7 Comparison max. anchorage load results

Anchorage load (kN)
Specimen | Description
Experiment Analysis
LC2-1 0.301 0.136
LC2-2 0.198 0.148
LC2-3 0.182 0.147
Panel LC2-4 0.207 0.142
(single
door) LC2-5 0.221 0.152
LC2-6 0.170 0.191
LC2-7 0.179 0.164
LC2-8 0.171 0.177

Load (kN)

02 0178177

Lc2-1 LC2-2 Lc2-3 LC2-4 Lca-5 LC2-6 Lc2-7 Lc2-8
mTest 0.301 0.198 0.182 0.207 0.221 0.170 0179 0171

EAnalysis  0.136 0.148 0.147 0.142 0.152 0.191 0.164 0177

Fig. 11 Comparison between test and analysis
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Self Total
Parts L(frlllit )h Nl(lg‘l;er weight weight
(ton) (ton) \
2300 4 0.178 )
Body PI /
800 1 0.015
Side PI (v)] 2350 4 0.034
Side PI ()| 800 4 0.012
Bottom P1| 900 ! 0.065 Fig. 12 Mass plate on the inner plate
800 14 0.014
256.4 4 0.0012 R
Bottom EEEe— Table 10 Comparison anchorage load each step
stiffener | 156.6 4 0.0008
167 2 0.0004 Whole Anchorage load (kN)
Inner Pl change | 0% | 10% | 20% | 30% | 40%
o) 440 1 7850 0.002 o o o o o
LC2-1 0.136 0.137 0.139 0.141 0.142
Im(‘j;)” 530 1 0.003
LC2-2 0.148 0.151 0.154 0.158 0.161
Inner Pl (h) 600 6 0.046
1526 2 0.014 LC2-3 0.147 0.150 0.153 0.156 0.159
Bracing
1131 2 0.010 LC2-4 | 0.142 | 0.145 | 0.147 | 0.149 | 0.152
Col 2350 4 0.043
mn -
oluj 300 2 0,015 LC2-5 0.152 0.142 0.144 0.146 0.148
Inner beam 800 8 0.008 LC2-6 0.191 0.198 0.204 0.212 0.220
Main frame| 800 4 0.018 Lc2-7 | 0064 | 0168 | 0169 | 0.171 | 0.172
Mass plate 100 2 0.001
Total 0,480 LC2-8 | 0.177 | 0.181 | 0.185 | 0.190 | 0.194

Table 9 Abs. max.

results of displacement

Table 11 Abs. max. results of displacement

Step Self weight Total weight Max. Disp.
(ton) (ton) (mm)
0% 7.850 0.480 0.402
10 % 8.635 0.528 0.408
20 % 9.420 0.576 0.415
30 % 10.205 0.624 0.422
40 % 10.990 0.672 0.429

S Unit weight Total weight Max. Disp.
(kg) (kg) (mm)
0% 0.589 1.178 0.4016
10 % 0.648 1.296 0.4016
30 % 0.766 1.531 0.4017
50 % 0.884 1.767 0.4018
100 % 1.178 2.356 0.4019
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Table 12 Comparison anchorage load each step

Partial Anchorage load (kN)
change 0% 10 % 30 % 50 % 100 %
LC2-1 0.136 0.136 0.136 0.137 0.138
LC2-2 0.148 0.149 0.150 0.151 0.151
LC2-3 0.147 0.148 0.149 0.150 0.150
LC2-4 0.142 0.142 0.143 0.143 0.144
LC2-5 0.152 0.140 0.141 0.141 0.142
LC2-6 0.191 0.193 0.195 0.195 0.196
LC2-7 0.164 0.164 0.166 0.166 0.167
LC2-8 0.177 0.177 0.179 0.179 0.180
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Fig. 13 Actually seismic frequency
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Fig. 15 Comparison results each seismic
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Table 13 Comparison results each displacement

Classification WESHHTITT Gl BEErToT: Remark
(mm)
Gyeongju 27.56 Magnitude 5.8
Pohang 15.30 Magnitude 5.4

Table 14 Comparison results each anchorage load

Description A4r1ch0rage load (kN)

Gyeongju Pohang
LC2-1 0.1368 0.1387
LC2-2 0.1482 0.1497
LC2-3 0.1474 0.1483
LC2-4 0.1487 0.1486
LC2-5 0.1520 0.1520
LC2-6 0.1922 0.1960
LC2-7 0.1646 0.1642
LC2-8 0.1802 0.1867

(2) A3 2 A

Fig. 155 =] Aol gk wjdgke] Alzko]es)4]
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2-FSI Analysis of an Air Foil Thrust Bearing of Air Compressor
for a Hydrogen Electric Car
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A4 7% 2% #8), Air Foil Thrust Bearing(37] ¥ Xe|XE H|o]¥),
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ABSTRACT

A hydrogen-electric car is a fuel-cell vehicle that reacts hydrogen fuel with oxygen in the air to

generate electricity to drive the traction motor. An air compressor is a device that compresses air

and supplies it to the fuel cell stack. These generally use two types of airfoil bearings: The first is

journal bearing, the second a thrust bearing. In this paper, axial thrust bearings are analyzed using
2-Way fluid-structure interactions (FSI). To determine the validity of the 2-Way FSI analysis, a solid
thrust bearing was fabricated and the torque was measured. For 60 kr/min 70 kr/min and 80 kr/min

rotations, loads were applied at 10N, 15N, and 20N and the resulting torque was measured. For

the 2-Way FSI analysis, a 1/6 split model was selected, the turbulence model was Menter’s Shear

Stress Trasport (SST), and 10 meshes were made in the air gap using a system coupling condition

moving the solid and fluid parts simultaneously. The 2-Way FSI analysis result showed the error

within 7.3 %, proving its validity.
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10 | 189 | 115 | 17.1 | 104 | 153 | 926
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20 12.9 14.6 11.7 134 10.4 12.1

Fig. 8 Thrust bearing torque measuring rig
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Table 2 Comparison result between test and FEA

80 kr/min 70 kr/min 60 kr/min
Force
N) Error Error Error
Test | FEA (%) Test | FEA (%) Test | FEA %)
10 | 124|115 7.3 [105]104| 1.0 | 9 |9.26(-2.9
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ABSTRACT

In Korea, many facilities were damaged due to the Gyeongju and Pohang earthquakes in 2016 and
2017, respectively. In recent years, earthquakes have caused more damage to non-structural compo-

nents than to structures. Among these non-structural components, electrical panels are one of the
most important devices used to maintain the function of their facility. Thus, damage to equipment

related to facility safety can lead to serious accidents involving life and property damage. For nu-

clear power plant facilities, strict seismic performance verifications are required to ensure the safety

of major equipment. In the case of broadcasting and telecommunications facilities, these are required
to evaluate their seismic performances by shaking table tests. However, the shaking table test method
for the seismic performance evaluation of hydroelectric power plant electrical panels has not been

proposed. In addition, there are not many examples certifying the seismic performance of electric
panels by shaking table tests. Therefore, in this study, seismic performance evaluation was performed

using a shaking table test on the remote terminal unit (RTU) panels used in hydroelectric power

plants.

Corresponding ~ Author; Member, Gangneung-Wonju  National
University
E-mail : woojung@gwnu.ac.kr

Seismic Research and Test Center, Pusan National University

—-

*

770 | Trans. Korean Soc. Noise Vib. Eng., 29(6) : 770~779, 2019

T slo] nl

ZHo] A&z of

g T RO EA Al

715 S T a4 2 FEoR Ao
AT 3A AFHFRA} VA 2

BE e 4 gtk A7) Ay

A7) HFERLATA W73 =9
Z

=
A B TGAe], A T3 o] A a{7)E

$#  Recommended by Editor Soo Il Lee
© The Korean Society for Noise and Vibration Engineering



Bub-Gyu Jeon et al.; Seismic Performance Evaluation for Hydroelectric Power Plants RTU Panel by Shaking Table Tests

S FASH] $l8) AREET) wheka] AlEQHH T
g 71719 &3S A A E Fhkehe F
o AtaR olojd 4= Qltk f-EluehE 20199 39
H AFE WAHAZIFEKDS 41 17 00)@ol A
Foll 1 7]%F0] HEEA] frX|E|ofo

3

e

¢

N
==

N

=1

?

)
s
=
9

i

BN
Fo
P
2
=

&
=

]
oX,
olf
o
ofN
o,

ol

lfO oxl PO ™ oxl
)
ik
L
r b
(]
o
2
2
K i ©
lo o wo rlr

0,

ro

T, B

)

oX,

of

o
i oN on

o,

O
opr
offl
>,
=
Lo
>
o

¢

2 g
Lo ¥O rm o o

rlr
kR
22
rlr
oo

c

e

off
=
>

o o ofN X
2L
o 1o
&
ﬂlg I, mQl >
2
>
il
1o
-

QL
o
S
ol
k]
o
o
ol
X

I 1X
o
o
N
= e = X
o

X
il
ro4l

tilo

iy
ofN
ol

2,
>,
i)
2N

o ™,
o o
S g

=

O e A
o

> fru

o,

BuA

f 2
oxl moh I oY

rlo F—?ﬂrﬁ
> >

n=te] ASCE 73 IBC(international building
code 2015)9 =0 Fod A4 vFzes] WA

Bos APAY IHer AT AS dastaL 9l
om, AHg Aol §1& 74 ICC-ES AC 156
o7 wet YrAs B7ke #8E 2e Aaska 9
T} ICC-ES AC 156 Hl7x84°] WSS 3
7Feb7] 19k et Al ess Ao g
TEEY T SRS AN ¢ e wHE AU
ojt}. o] AL v A olo] W/ed
= 7171 2 Adlel] gigk g Ase Al A&

| %

=3 & WH(OSHPD, California's office of
statewide health planning and development)o]™ A
AAR gk gk AsFAE F9ar] flal
de] o]§¥ar vk

o] AFoAe FHIEHLA ARESISIE #7]
719 WXAds H7ke flste] 2st) Alds F3st
2 skgiek st AlEEHL ICC-ES AC 1565
z3om, AFE WIAAZIES WAAYE 3
SAEAEY RSl Es ICC-ES AC 156 T2l
g} @759 ~HEH(required response spectrum,
RRS)7} QgAZ19te] 7HE A 7bol8& 2} staL 7}
&S A4Sk A8agich =3 AFAx
15 o2 sto] = 715X 300 o
7] o] XA sE Brtstar A
Sl9tl. RTU  (remote
AzAAo 2o dFo = dloly A

N

.

1

N

o

¥tk o] AFelds A FEtdLdA H2t

A AHEE RTU od& stuste] 724 B 7S

AT A A TS e g S
st dde AAsiglon, AT EH, A%
71719 7kEE g A71ARL 71E
e}

A N

Al I b R B A Bl Ml = It

Ak ARkl A ZEHE o] &3k Algulgoe] 285
Atk WAL AJMel st UizIkAAdS IEEE Std
693014 Q@ Fatal = Al Aol me} Sefsiar

O

ofo] digt Algo] wujoll A FalE uf ek FA1%
H)ol| tjel A= Telcordia A2l GR-63-CORE|!" 2]
&k Algo] HEmAHex] AgE L glvy A
29 F871719] W55 IEEE Std 323(7,
IEEE Std 3449 @ [EEE Std 38219 %¢] 7]F0]
g¥ch

UM = A7), HAL 71719 WRIATE S o] A3
© 2 [EC 60068-3-33") HAsle] 7]%7

star lom, WEEAlAdn e Uizl Al
174, 2015)¢] A= o] A7, WE(EA) Adulol
S WA WHES AASEL ek = A
720 Qb 71719 49 IEEE Std 3237 IEEE
Std 3445 83k Yok N AeHS(dA
2 obdw AldatE 2] Al 1180%, 2015.7.21.)°
ofA sto] FeEar it

oA M3k AW E T IEEE Std 344+ 94
1719] RN o g ok 2 gejiol Y5
Aol kg A A7l wEw Au
]

&

h=4 =

| 2534 4= 9lth IEEE Std 6932 WA
;ﬂ_

Trans. Korean Soc. Noise Vib. Eng., 29(6) : 770~779, 2019 | 771



Bub-Gyu Jeon et al.; Seismic Performance Evaluation for Hydroelectric Power Plants RTU Panel by Shaking Table Tests

w3 ot ks S ek Adsrt e Al
QbEA] 2 Aot wEbA] o] dFelaw e
Ao AgEE #7] Ao WA eH7E S8t
7V ol AgkEl o, HHAoR A4 sHssh

T WRAHAZIZES WSS ARskee A7}
7Fs8F ICC-ES2] AC 1569 AlEHHS At
o] AlEHHS ARkARl vl 84 YRS A

A
Hy
Y
PN
i
o
o
Y

=4
7% BFEAEAES Fxste] AR ¢ gt YR
A7 A EAE A YA A7 o
A FAE Sste] g U Al WRAA
o Htdsl= AL X o= Aokw Zo & ASCE

i |
IBC 2 AFE URAEA7ZIEH JA7 7Vestt
TR 7HERE(S) 2] AR 2] (2)¢F FLEA| R T

< 98k ZeEA ASCE 7, IBCT9 AAVIE 7] AASAER 7HE(Sps) e A (1) zkol7} gl
FEMA 4619 3! IEEE Std 344 5] €} Algdt4E  ® 2 3)3 2k = 155 Ui 7153 izlAd
S Fxete] Aed AnE o] &gk AlgEAtet WS AT S A E8ALE] Spst 2/381] ApolE YERA
AAA oz BEste] AAskaL itk t. FE 152 7Hgata s7h 0229 A, WA
71 A8 Spse 0.8250]H
3. ™HX[alE
Spg=8X2.5XF, 3)
3.1 eIZX| &
o] AtellM= wlie] AE= WA 7% Bl Ay y= 505(1+2%) )
AN TEAEAETE TSk, ICCES AC
1569] &7-AFgto| wel RRSS} 7F&EEA| (o8 S 2t
BegT A5E WAL wek 9] A Awew = 045 (L4270 ©)
2 EY THEE(S)E ANtk A ()3 Eoh ¢,
Aekx|nke] A9 AzALE Tl YA TS Aprx—y = 067* Spg (6)
A7gstolof sRE WMo A A sk Alo] vhghA st
ok A (DA S B_X]H 7t ol F WY Aprg- v = 0.27*% 8,6 )
AkgEAFolth A (2)9] s7 AT 18] AT
A2yl 24001 AAF7]] At APEA
() 2.05 ¥ Q1 0.22F AESIQlTh Foe 152 Horizontal RRS
st om A Spes 0550tk WAg ey 7 e
A, ixw‘ﬂ e, AR 5 W Rl L Vertical R A
e} JRAAE loF sk g HAAde 5 3
EREL) oﬂ%o}% Ao FE 5 vk wEkd g
AAAEFIE 2400802 Aolals Ao| Bl & Auw/10 hcs
Aow ddatgint Ao /10
0.1Hz 13Hz 8.3Hz 333Hz
Spg=8X25x F x2/3 o
Frequency, Hz
S=2x1I @) Fig. 1 ICC-ES AC 156 RRS
Table 1 Seismic parameters of RRS for artificial earthquakes
Amp lézzfézzsz(;giﬁdal Code Sps z/h Appxen | Awren | Arexrv | Arcy
100 KDS 0.55 1 0.88 0.66 0.36 0.14
150 Ofcsgi‘;‘:;‘i‘;n dz‘;}’éffactrii‘:re‘ria 0.825 1 1.32 0.99 0.55 022
200 - 1.10 1 1.76 132 0.73 0.29
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Table 2 Shaking table tests procedure

Test no. Test name Remarks
1 Inspection Visual inspection
2 vgrlilgigggn Voltage check
Sinusoidal sweep,
3 | Resonance search 2 Otemin.
1Hz~50Hz, 0.07¢g
4 Gyeongju (USN) o .
Tri-axial testing
5 Pohang (PHA2)
6 Inspection Visual inspection
7 vgrlilgccgggn Voltage check
Resonance search Sinusoidal sweep,
8 tost 42 2 Otc./min.,
1Hz~50Hz, 0.07¢g
9 Artificial earthquake]
0, . . .
100 % Multi-frequency seismic
o - simulation tests, tri-axial test-
10 Art1ﬁc1e;15(<)ea0;thquake ing, time duration 30s,
° strong motion time dura-
1 IArtificial earthquake] tion 20's
200 %
12 Inspection Visual inspection
13 vgrlil?iccgggn Voltage check

Table 3 Shaking table specification

Category Specification
Size 4mx4m
Maximum payload 30 ton
Frequency range 0.1 Hz ~ 60 Hz

Maximum stroke

Horizontal : £300 mm, +200 mm
Vertical : £150 mm

Maximum acceleration

+3 g (bare table condition)
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Table 4 Results of resonance search tests

X Y z
Location

#1 #2 Error #1 #2 Error #1 #2 Error

(enclosure bottom) 15 15 0% 15 15 0% N/A N/A N/A
(enclodtie mid) 5.25 45 14 % 5.25 475 10 % N/A N/A N/A
(enclosute top) 5.25 475 10 % 5.25 475 10 % N/A N/A N/A
(powet supply) 5.25 475 10 % 5.25 475 10 % 12 12 0%
(neat welay) 5.25 45 14% 5.25 4.75 10 % N/A N/A N/A
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ABSTRACT

Sound levels from the propeller of a tactical unmanned aerial vehicle (UAV) were computed using
an acoustic analogy. The potential based panel method was used to obtain the pressure distribution
on the blade surface. The blade geometry, pressure distribution on the blade surface, and operating
conditions were used as input data for the thickness and loading noise analyses. A change of blade
shape was adopted to investigate noise signals from the UAV propeller. Noise prediction for three
rotating blade speeds (tip mach numbers of 0.4, 0.8, and 0.95) from the UH-1H rotor with and
without the swept tip was also carried out, respectively. It was determined that meaningful noise lev-
el reduction cannot be expected except in the case of Mach number of 0.95. Sound levels generated
from three different shapes, straight, forward-curved, and backward-curved blade shapes, were com-

pared with each other with various tip Mach numbers.
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(b) 29” wooden propeller (Sensenich) for RQ7B
Fig.1 RQ7B UAV and its 29 inch propeller

Table 1 Specification of a tactical UAV 100 100
B c (JavaProp v1.69)
P Val B (JavaProp v1.69) |
arameters alues N ) ¢ (present) ]
80 I o ® o . Y B (present) 1 80
Gross weight (kg) 170 e
Cruise speed (m/s) 51.4 T 60 760
Operating altitude (m) (ft) 2400 (8000) % | | =
40 -40
Required power (kW) 18.9 1
Propeller diameter (m) 0.743 (29 in) 20k 20
Blade twist angle @ 0.75R (°) 21 I ]
Propeller efficiency @ J = 0.8 (%) 83.4 O o5 ——1°
IR
Propeller speed (r/min) 5500, 7000 ! ) . )
Fig.2 Blade shape along the radial position includ-
Number of blades 2 ing designed propeller shape
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Fig. 4 3! Fig. 5 Edlo|= Holx e 557} 529

Table 2 Dimensions of UH-1H rotor

Parameters UH-1H
Number of blades 2
Twist (°) 10.9, linear
Tip sweep (°) 0.0
Diameter (m) 14.63
Chord (m) 0.53
Hub radius (m) 0.826
RPM (1/min) 324
Airfoil NACA0012
Tip mach number (¢, = 340 m/s) 0.73
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I

Fig.3 Prescribed wake geometry for UH-1H rotor
with 30° swept tip (tip mach number = 0.8)
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Table 1°] jFat= Hadg 71718 el
A X (straight blade), 71 &F(forward-curved blade),
H(backward-curved blade) &, 3714 Edlo|= &4

of oA fE R SF AN FRsd A%
9 59 Belol=e Frelz Fae oolEdel 4
ol e EWEEo & 33 %9 9X|7F o A H
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Table 3 Simulated noise levels of UH-1H rotor
No swept tip (dB) (dBA)| Swept tip (dB) (dBA)
M,
i 1/1 scale 1/7 scale 1/1 scale 1/7 scale
0.4 50.4 76.4 50.5 76.2
: (13.6) (50.0) (13.9) (49.9)
08 110.2 110.5 110.0 110.1
: (90.5) (107.1) (89.5) (106.5)
0.95 133.5 133.6 131.8 131.8
: (127.1) (134.3) (124.6) (132.5)
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Fig. 4 Noise signal from UH-1H 1:1 scale rotor
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(c) Backward-curved blade
Fig. 7 Various blade shapes of a UAV

Table 4 Simulated noise levels (dBA) of UAV pro-
pellers for 5500 r/min

7] Shapes Thickness Loading Total
Straight 92 101 102
0 Forward 92 101 103
Backward 92 101 103
Straight 81 99 99
45 Forward 81 98 98
Backward 81 98 98

Table 5 Simulated noise levels (dBA) of UAV pro-
pellers for 7000 r/min

7] Shapes Thickness Loading Total
Straight 109 122 123

0 Forward 109 122 123
Backward 109 123 123
Straight 94 117 117

45 Forward 94 117 117
Backward 93 118 118

FALE, dsad, rs o 77 Ayl
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Trans. Korean Soc. Noise Vib. Eng., 29(é) : 780~786, 2019 | 785



Ki-Wahn Ryu.; Sound Levels from Variable Shapes of a Tactical UAV Propeller

ZE g8iA 113 1/7 &4 284 gsiA &84
S o5 a9 en, | ulslrt 0959 4 2dB A4
29 2557 A7 dSS Fdssith ot |
vlst 0.49F 0.8%1 Aol A8 A a9E 7Y
g = gtk olgdt 548 7Hotsl]
710l diallA o= 3 dAstol
dAeh Ay 2y & Ml =
T 0.629F 0.79 (AU $o)dA 425 A |
Hg Aoz et mekd Sl g
vntll A A4 ARS HHog Eo]

& FAY Egol=s A4 HEHE vh=
g Aol &t

w 2
o o
ot
A,

o
K

References

(1) Gwon, H. R., Hwang, K. L. and Park, S. R,
2016, Noise Characteristics of the Tactical Unmanned
Aerial Vehicle Propeller, Proceedings of the KSAS
Annual Fall Conference, pp. 683~684.

(2) Stoll, A., 2012, Design of Quiet UAV Propeller,
Master’s Thesis of the Degree of Engineer, Stanford
University, Stanford, CA.

(3) Lee, A. and Mosher, M., 1978, A Study of the
Noise Radiation from Four Helicopter Rotor Blades,
NASA Conference Publication 2052: Part 1, pp.
387~402.

(4) Brocklehurst, A. and Barakos, G. N., 2013, A
Review of Helicopter Rotor Blade Tip Shapes, Progress
in Aerospace Sciences, Vol. 56, pp. 35~74.

(5) Ryu, K. W., 2018, Discrete Noise Prediction of
Small-Scale Propeller for a tactical Unmanned Aerial
Vehicle, Journal of the Korea Institute of Military
Science and Technology, Vol. 21, No. 6, pp. 790~798.

(6) Adkins, C. N. and Liebeck, R. H., 1994, Design
of Optimum Propellers, Journal of Propulsion and
Power, Vol. 10, No. 5, pp. 676~682.

(7) Hepperle, M., 2018, JavaProp v1.69, https://

786 | Trans. Korean Soc. Noise Vib. Eng., 29(6) : 780~786, 2019

www.mh-aerotools.de/airfoils/javaprop.htm (accessed August
18, 2018).

(8) Maskew, B., 1981,
Aerodynamic Characteristics:
Panel Methods, Journal of Aircraft, Vol. 19, No. 2, pp.
157~163.

(9) Ffowes Williams, J. E. and Hawkings, D. L.,
1969, Sound Generation by Turbulence and Surfaces in
Arbitrary Motion, of the
Royal Society A, Mathematical and Physical Sciences,
Vol. 264, No. 1151, pp. 321~342.

(10) Farassat, F. G. P, 1983, The
Prediction of Helicopter Rotor Discrete Frequency Noise,
Vertica, Vol. 7, pp. 309~320.

Prediction of Subsonic

A Case for Low-order

Philosophical Transactions

and Succi,

(11) Kim, Y. S. and Rho, O. H., 1988, Noise
Analysis for Propeller Blade using Time Domain
Method, Proceedings of the KSAS Annual Fall

Conference, pp. 117~123.

(12) Kim, Y. N., Kang, S. H. and Ryu, K. W., 2017,
Performance Analysis and Noise Characteristics of
YH-IH and UH-60 Helicopter Blades
Motion, Transactions of the Korean Society for Noise
and Vibration Engineering, Vol. 27, No. 4, pp. 483~492.

(13) Kocurek, J. D. and Tangler, J. L., 1977, A
Prescribed Wake Lifting Surface Hover Performance
Analysis, Journal of the American Helicopter Society,
Vol. 22, No. 1, pp. 24~35.

in Hovering

Ki-Wahn Ryu received the B.S.

degree in Aerospace Engineering

from Korea Aerospace University
in 1986, and the M.S. and the
PhD degrees from KAIST in
1989 and 1997 respectively. He is
now a professor at the department
in Chonbuk National

University. His current fields of interest include aer-

\ ‘z 2
of Aerospace

Engineering

oacoustics, aerodynamics, and flow-induced vibration.



Trans. Korean Soc. Noise Vib. Eng., 29(6) : 787~793, 2019 EE_’A‘_%B%%QEILL—E-Q M 29# 63, pp.787~793, 2019
https://doi.org/10.5050/KSNVE.2019.29.6.787 ISSN 15

Key Words : Axial Vibration Damper(3%5 $3), Two Stroke Low Speed Diesel EngineQ&4 #4 t]A

AR H P, ol T Ao A 2] F

g o)yt AR U (de-tuner)7h A-8H A0S Auke] AF AF30%5 0| u‘oﬂﬁ AVDE =44
Aoz FAEL OAdNe] FA%F Wy(axial vie O& H837] AAts) ﬂE‘r Al WinGDAF= RTAS

bration damper : AVD)ell tigt A= AN 1962 A& Jhdet] 74¥-E 5 5%

294 A% U4 AUE FA% Ave] 2dY Uy
Axial Vibration Damper Modelling Method
on the Two Stroke Low Speed Diesel Engine

T 3o = &

Myeongho Song” and Donchool Lee

(Received October 8, 2019 ; Revised November 1, 2019 ; Accepted November 5, 2019)

Q

F

ABSTRACT

The axial vibration of the crankshaft was first introduced in 1940 and related studies were con-
ducted in the 1960s. An axial vibration countermeasure of a de-tuner, similar to a thrust bearing,
was applied at an early stage. After the first and second oil shocks in the 1970s, MAN Energy
Solutions developed the fuel-saving long-stroke MC engine and they began to apply the axial vi-
bration damper (AVD) in earnest. Around that time, WinGD also developed the RTA engine and
started to apply AVD. They installed the AVD as a separate structure on the crankshaft end.
Currently, a compact structure is applied to all two-stroke low-speed diesel engines for ships, regard-
less of the number of cylinders. However, hull vibration caused by thrust variation force resulting
from axial vibration is occasionally a problem. There have been studies on the damping adjustment
method of AVD to reduce the thrust variation force in specific operation areas. In this paper the
AVD was modeled by various functions between a damper and de-tuner. The axial vibration charac-
teristics of a propulsion shaft system using the research model 11G90ME engine were investigated
through theoretical analysis and measurement data according to the AVD modeling method. The re-
sults indicated that the suitable modeling method of AVD was the combined function of damper and
de-tuner.
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Table 1 Specification of the 11G90ME propulsion engine

Stiffness of thrust (MN/m) 590
d/:r);i;lér Rel. damping (MN/s) 6.0
Weight (kg) 7300
ge};rr‘lljtg Stiffness of thrust (MN/m) 3153
Tuned type D360/2/V/IM
Diameter (mm) 3600
Torsional | Outer/Inner inertia (kgm?) 56 500/4506
damper Stiffness (MN-m/rad) 210
Relative damping (kN-m/s) 1250
Weight (kg) 31565
Type 11G90ME
Cylinder borexstroke (mm) 900%3260
Power at MCR (kW xr/min) 46 360%x75.7
Pmi at full load (bar) 17.11
Nominal torque (kN-m) 5848
Main Reciprocating mass (kg/cyl.) 15767
eneine Firing order 1-3-11-6-2-7-9-4
-3-6-10(uneven)
Dia. of crank shaft (mm) 1130
Conn. ratio (r/1) 0.488
No. of cylinder 11
Weight (ton) 1786
Type Fixed pitch
Diameter (m) 10.0
Propeller No. of blade (ea) 5
Momey ot rts | 5122
Weight (ton) 88.46

Table 2 Natural frequencies of axial vibration

Number Natural frequency (unit : cycle/min)
of node Inactive Active

0 207.57 291.77

1 590.35 680.72

2 758.17 778.91
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Performance Investigation of Wall-Wetting Reduction
in Vehicle Engines Utilizing Piezoelectric Ultrasonic Vibrator
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Fuel Injection($1 5-A}), Wall-wetting Reduction(Z ¥ A7}

ABSTRACT

This study proposes a droplet dispersion technology utilizing ultrasonic waves to reduce the

wall-wetting phenomenon of the injected fuel droplets inside an engine, which can reduce the ex-

haust gas of vehicles. To achieve this goal, the wall-wetting reduction device was designed to gen-

erate ultrasonic waves utilizing a piezoelectric vibrator. The design parameters of the proposed piezo-

electric vibrator were analytically determined based on the liquid film pattern and longitudinal vi-

bration theories and verified by modal and harmonic analysis with the ANSYS finite element

method. The effects of the ultrasonic levels of sound pressure on the behaviors of the droplets,

which are injected inside the engine cylinder, were also evaluated by fluid dynamics analysis using
ANSYS FLUENT. Subsequently, the designed piezoelectric vibrator was manufactured and the gen-
erated sound pressure level was measured. By applying the vibrator to a simulation environment of

fuel injection, the behaviors of the injected droplets in the air and wetted droplets on the wall were

experimentally observed under an ultrasonic sound pressure environment with a high-speed camera to

evaluate the performances of the wall-wetting reduction.
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ABSTRACT

A bang machine and a rubber ball can be used as a heavy impact source. Rubber ball sources

have recently been included in International and Korean Standards. Heavy impact sound evaluation

indexes are used for the inverse-A characteristic curve, arithmetic mean, A-weighted impact sound

pressure levels, and the L index. To improve the utilization of the measurement results of the two

heavy impact sources, we looked at the relationship between two sources and their evaluation

indexes. The correlation between the evaluation index and the impact source was good in some cas-

es, but differences of more than 10 dB in the same performance also occurred. Therefore, it seems

necessary to select an evaluation index suitable for each heavy impact source.
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Fig. 1 Floor boring scene

Table 1 Single number indexes used for analysis

Smgle number Octave band Frequency Standard
indexes range (Hz)
Inverse-A 1/1 63 ~ 500
1/1 31.5 ~ 500
A-weighted 1/1 63 ~ 500
impact sound
pressure level 1/3 25 ~ 630 KS F 2863-2
1/3 50 ~ 630
Arithmetic v 31.5 =500
meat 1/1 63 ~ 500
L index 11 63 ~ 500 JIS A 1419-2
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Table 2 Statistical analysis of results

Limmpae: Index Max | Min | Ave. Std.
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machine dB(A)
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ABSTRACT

In general, indoor noise due to external noise such as automobiles and airplanes is determined by

the sound insulation performance of the window. However, windows do not only provide sound in-

sulation from external noise but also perform various functions such as providing views, ventilation,

insulation, and airtightness. Among these functions, the national insulation standards, including win-

dows, have been strengthened to achieve greenhouse gas reduction for the building sector. Therefore,

the cross-sectional structure of glass (air-layer thickness between glasses, presence of argon filling in

the air layer, etc.) or surface treatment state of glass is changed to meet the insulation standards for

windows in each region. In this study, we investigated how the sound insulation performance of

windows changes according to these changing conditions through laboratory tests.
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Table 1 Heat transmission rate standard when the
window is directly exposed to outside air

an apartment house (Unit : W/m? - K)
- Year

Division

2015 2018.9

Central 1 area - 0.90

Central 2 area 1.20 1.00

Southern area 1.40 1.20

Jeju Island 2.00 1.60

Table 2 Types of windows by heat transmission rate

Heat

.. Window type
transmission rate yp

2,
0.90 W/m™K No example window meets this

1.00 W/m* K criterion

Double glass (Ar) 16 mm +
low-e double glass 16 mm (S.Coat)

Double glass (Ar) 16 mm +
low-e double glass 16 mm

Double glass (Ar) 16 mm +
low-e single glass 5 mm (S.Coat)

1.20 W/m*K

1.40 W/m*K

Double glass 16 mm +
low-e double glass 16 mm (H.Coat)

Double glass 12 mm +
low-e double glass 12 mm (S.Coat)

Double glass 16 mm +
low-e single glass 5 mm (H.Coat)

Double glass 12 mm +
low-e single glass 5 mm (S.Coat)

Double glass (Ar) 12mm +
low-e single glass 5 mm (H.Coat)

Double glass (Ar) 16 mm +
double glass 16 mm

Double glass (Ar) 6 mm +
low-e double glass 6 mm (H.Coat)

1.60 W/m*K

Low-e¢ (H.Coating) double glass
16 mm (Ar)

Double glass 16 mm +
single glass 5 mm

2.00 W/m*K

Double glass 6 mm +
low-e single glass 5 mm (S.Coat)

Double glass (Ar) 12mm +
single glass 5 mm
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Fig. 1 Install test specimen without window frame
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Table3 Test specimen considering the processing
method of the double-layer window

2.2 AlE 4

2845 AFL KS F ISO 10140-2
Aol g s A S
At e SAYH O we) AAEeH, 7
G (Ry)E ‘KS F 2862 A& 2 A& 9
2k s H7E el A Ak Wl

= =

AAE 7]99o] AFS AA8R=1 Fig. 32 3600 mm
x 2750 mme] AIFA AAEel 2000 mm x 2000 mm
T4 F37F AAE BES vERd Aol

- 2B AR AREE AR A= obefob 2tk

- FIFEAEA] 0 SA-01, RION

- o] 2 E: RION(GRAS 40AE, UC 59)

- 297 . CESVA(BP 012)

_ OH3 . H
Division Window cross section f—‘ ’FUIOOO’ Behringer
- ZEg G.R.A.S.(Type 26CA), RION(NH-22)
1-1 Double glass 16 mm
12 Double glass (Ar) 16 mm Table 6 Test specimen with sliding window
1-3 Low-e (S.Coat) double glass (Ar) 16 mm Division Windlow oross sesiien
1-4 Low-e (H.Coat) double glass 16 mm 1 Low-e double glass 6 mm (single window)
-3 Low-¢ double glass 6 mm 2 Double glass 6 mm + single glass 5 mm
1-6 Double glass 6 mm
3 Double glass 6 mm (Ar) + single glass 5 mm
1-7 Low-e double glass (Ar) 6 mm
4 Double glass 6 mm + double glass 6 mm
Table 4 Test specimen considering air-layer thickness 5 Double glass 16 mm + single glass 5 mm
Division Window cross section 6 Double glass 12 mm + single glass 5 mm
2-1 Double glass 6 mm
2.2 Double glass 12 mm 7 Double glass 16 mm + double glass 16 mm
2-3 Double glass 16 mm 3 Double glass 16 mm (Ar) + double glass 16 mm
(A1)
9 Double glass 6 mm (Ar) + double glass 16 mm
Table 5 Double glazing
10 Low-e (S.Coat) double glass (Ar) 16 mm
Division Window cross section + double glass 16 mm
3-1 Double glass 16 mm + double glass 16 mm 1 Low-e (H.Coat) double glass 16 mm
i + double glass 16 mm
3-2 Double glass 6 mm + single glass 5 mm
12 Low-e (S.Coat) double glass (Ar) 16 mm
3-3 Double glass 12 mm + single glass 5 mm + low-e (H.Coat) double glass 16 mm
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Table 7 Sound insulation performance by multi-layer
window processing condition (air layer 16 mm)

Sound reduction index (dB)
Double Double Low-e Low-e
glass glass (S.Coat) | (H.Coat)
Fre(‘};f)‘“’y 16mm | 16mm | double | double
(Ar) glass glass
(Ar) 16 mm
16 mm
100 26.5 29.7 27.4 26.5
125 30.8 34.7 31.4 31.8
160 27.0 30.1 27.2 26.8
200 20.0 29.2 19.2 18.9
250 21.2 25.1 19.7 19.2
315 25.0 23.7 24.3 23.3
400 294 24.5 28.6 28.7
500 29.1 27.6 28.8 28.6
630 33.4 30.4 32.8 32.6
800 36.6 34.4 36.7 36.1
1000 39.9 37.6 39.7 39.3
1250 39.6 38.0 39.6 39.8
1600 40.2 38.6 40.4 40.7
2000 37.6 353 38.4 37.4
2500 30.9 30.3 333 323
3150 33.8 31.0 35.0 343
4000 39.7 34.8 39.6 395
5000 43.7 40.6 43.8 442
Rw(C) 33(-1) 32(-1) 33(-1) 32(0)
70
~— T T Double glass 16mm : 33(-1) dB
_. 60 —O— Dpouble glass(Ar) 16mm : 32(-1) dB
% Low-E(S. Coat) Double glass(Ar) 16mm : 33(-1) dB
Tﬁ— 50 | T Low-E (H.Coat) Double glass 16mm : 32(0) dB
=
c 40
o
N
3 30
@
o
T 20
>
0
“ 10
0
SHEEEHS8E885888¢288
Frequency (Hz)

Fig.4 Sound insulation performance by multi-layer
window processing condition (air layer 16 mm)
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Table 8 Sound insulation performance by multi-layer

window processing condition (air layer 6 mm)

Table 9

Sound insulation performance by air-layer
thickness in double-glazed windows

Sound reduction index (dB) Sound reduction index (dB)
Frequency Low-e Double glass Low-¢ Frequency
(Hz) double 6 mm double glass (Hz) Double Double glass | Double glass
glass 6 mm 12 mm 16 mm
glass 6 mm (Ar) 6 mm
100 30.5 29.7 29.8 100 29.7 28.3 26.5
125 355 34.6 353 125 34.6 33.7 30.8
160 29.9 30.0 30.3 160 30.0 28.8 27.0
200 28.5 28.6 28.6 200 28.6 20.7 20.0
250 23.5 234 25.0 250 234 18.2 21.2
315 24.1 242 23.7 315 242 23.1 25.0
400 25.0 24.8 243 400 24.8 27.3 29.4
500 28.7 28.6 27.3 500 28.6 30.0 290.1
630 32.0 32.0 30.5 630 32.0 335 334
800 35.7 35.8 345 800 35.8 37.1 36.6
1000 38.4 38.5 38.1 1000 38.5 40.6 39.9
1250 37.9 379 38.5 1250 379 39.8 39.6
1600 372 374 382 1600 37.4 39.5 40.2
2000 355 35.5 352 2000 35.5 37.8 37.6
2500 30.5 30.7 30.6 2500 30.7 319 30.9
3150 31.6 313 314 3150 31.3 333 33.8
4000 36.0 354 352 4000 354 38.3 39.7
5000 41.1 40.4 40.6 5000 40.4 44.0 43.7
Rw(C) 32(0) 32(0) 32(-1) Ry(C) 32(0) 32(-1) 33(-1)
70 70
T Low-E Double Glass 6mm: 32(0) dB Double Glass 6mm : 32(0) dB
= 60 | eememeee Double Glass 61 = 32(0) dB = 60 | T Double Glass 12mm: 32(-1) dB
— Double Gl :33(-1)d
-g‘ o Low-E Double Glass(Ar) 6mm: 32(-1) dB % Dbl Glass16in: 8341 db
o 50 o 50
=] e
£ £
s g
i 9]
2 30 3 30
@ [F)
o o
T 20 T 20
2 2
D g 9 10
0 0
5RGERASE8853883888 FEEEEEEEEEEEEEEEE
Frequency (Hz) Frequency (Hz)

Fig.5 Sound insulation performance by multi-layer
window processing condition (air layer 6 mm)

Fig.6 Sound insulation performance by air-layer
thickness in double-glazed windows
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Table 10 Sound insulation performance of double glaz-

ing
Sound reduction index (dB)
Double Double Double
Frequency | glass 16 mm | glass 6 mm | glass 12 mm
(Hz) + + +
double glass | single glass single glass
16 mm 5 mm 5 mm
100 37.9 35 36.1
125 45.1 43.7 44.7
160 42.4 39.7 42.4
200 434 36.5 37.4
250 43.8 39.3 375
315 389 41.1 433
400 40.1 41.9 44.1
500 423 40.7 43.4
630 45.0 41.1 43.7
800 46.9 43.1 46.4
1000 49.2 44.7 47.4
1250 50.3 46.6 48.9
1600 50.4 47.4 49.2
2000 47.8 46.2 48.0
2500 45.8 41.0 43.5
3150 44.9 40.6 43.8
4000 46.4 44.1 45.8
5000 48.8 47.4 48.3
Rw(C) 46(0) 44(-1) 46(-1)
th Fig. 6914 & = Ql5to] ATt Jqolr= 7]
Fel T gFe FEHU FAS R3fUnn
Aol tha & A0 Edo} FaFus
Qoo 28)d WolE Aew e
13 Table 991M = & 5= 1ol ©rd5=X] 7}

2k
= T [¢}
& BEf el B71F FASH BAGe] AR A

O YT

(3) olF@ Aads A%

Table 107} Fig. 7% 53-F2] 16 mm+55-7] 16 mm
(7 JSEl Alel9] &715 s 00 mm)E 7
ols % Hofrel 6 mm(UHA 170 A EAIE 12 mm)
+9EE smme] W@ERE|R oS FAS)
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0 Double Glass 16mm+Double Glass 16mm : 46(0) dB
60 Double Glass 6mm+Single Glass 5mm : 44(-1) dB
Double Glass 12mm+Single Glass 5mm : 46(-1) dB
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Fig. 7 Sound insulation performance of double glazing

70
o Double Glass 16mm+Double Glass 16mm : 46(0) dB
Double Glass 6mm+Single Glass 5mm: 44(-1) dB
— 60 ~ T T Double Glass 12mm+Single Glass 5mm : 46(-1) dB
_Cg “““““ Double Glass 6mm : 32(0) dB
< b Double Glass 12mm: 32(-1) dB
v 50 Double Glass 16mm : 33(-1) di
o
£
c 40
o
=]
S
< 30
P}
o
o
g 20
3
o]
9 10
0
OMNOoOo0O0ONOoOO0O0O000O000 000
ONPOoOMNMmMJdO00OMOOMNOOOnaoaa
A AN NN TNOCRONOCON OO
IR BRI T
Frequency (Hz)

Fig. 8 Sound insulation performance of double glaz-
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Table 11 Sound insulation performance measurement
result by sliding window typel

Table 12 Sound insulation performance measurement
result by sliding window type2

Sound reduction index (dB)

Low-e Double Double Double

double glass glass glass

Frequency glass 6mm |6mm (Ar)| 6mm

(Hz) 6 mm * . +*
(single [single glass| single double
window) Smm |glass 5 mm|glass 6 mm

100 25.1 324 324 35.1
125 30.5 40.3 39.5 42.8
160 26.8 40.8 38.5 41.5
200 26.6 389 38.5 40.4
250 23.3 39.0 383 37.2
315 20.9 38.6 37.8 34.9
400 21.7 35.8 33.6 349
500 22.7 36.5 34.1 36.3
630 22.1 36.7 345 36.7
800 21.0 37.4 353 37.5
1000 19.8 359 32.8 359
1250 19.4 353 323 35.1
1600 213 36.2 353 36.2
2000 23.3 38.2 36.8 37.4
2500 24.2 38.9 38.1 38.5
3150 245 38.4 38.8 39.9
4000 25.9 42.7 424 42.5
5000 29.4 45.4 45.6 46.2
Rw(C) 22(0) 37(0) 35(0) 37(0)

Sound reduction index (dB)

Double | Double Double Double

glass glass glass glass
Frequency | 16 mm 12 mm 16 mm |16 mm (Ar)

(Hz) + + + +

single single double double

glass glass glass glass
5 mm 5 mm 16 mm |16 mm (Ar)

100 31.7 32.0 33.1 333

125 38.7 39.6 38.1 389

160 39 39.6 37.7 383

200 359 349 31.8 26.4

250 36.5 33.1 31.5 29.0

315 38.3 38.3 36.7 35.1

400 36.2 36.1 359 359

500 35.8 36.3 36.3 36.2

630 37.0 36.8 36.7 36.8

800 37.1 37.2 37.0 37.7

1000 354 35.7 35.2 353

1250 36.0 35.7 34.8 347

1600 36.9 36.3 36.9 36.2

2000 384 37.9 37.4 36.5

2500 39.2 39.1 38.2 36.5

3150 38.8 39.2 40.5 39.6

4000 42.7 43.3 41.7 42.1

5000 44.8 454 45.1 44.8

Ry(C) 37(0) 37(0) 37(0) 37(-1)
EE o)sde ddFAH RS 36dB T2
A9l FAHE Ao ehta k. ol BAYEE
HE e Hoke ol2E 34, BERE WY )
F B 37k fea9 Fo 247 A4l
S MAA FEkaL e dEhlle Aejehal
dkEm, otk 71gde] oFgt mA 7] ot &2k
= o] i AgABel F G WAL Qow
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Table 13 Sound insulation performance measurement
result by sliding window type3

Sound reduction index (dB)
Double Low-e Low-e Low-e
glass (S.Coat) (H.Coat) (S.Coat)
6 mm |double glass|double glass|double glass
Frequency | (Ar) 16 mm l6mm |16 mm (Ar)
(Hz) 4 (Ar) + +
double 4 double glass| Low-e
glass |double glass| 16 mm (H.Coat)
16 mm 16 mm double glass
16 mm
100 3255 33.1 33.6 333
125 37.6 38.9 37.8 38.0
160 38.2 38.8 37.9 38.2
200 30.3 30.6 30.2 28.3
250 30.6 31.5 32.2 31.0
315 355 36.5 36.9 352
400 36.2 36.5 36.9 36.1
500 36.6 37.0 37.0 36.8
630 37.1 375 37.9 37.0
800 37.6 37.6 383 37.3
1000 349 359 36.5 35.6
1250 34.6 35.8 36.3 36.0
1600 36.1 37.6 38.0 37.7
2000 36.7 37.8 389 38.2
2500 37.4 38.5 39.8 38.7
3150 39.9 41.8 42.0 42.1
4000 41.7 43.9 442 43.9
5000 44.6 45.6 46.2 46.1
Rw(C) 37(-1) 38(-1) 38(0) 38(-1)
27 BEaa o} wAFARARe 2 Aolst
g Ao e,
() 5AAE el we F5e] AeAde Wt
dow "ojA o= A7) Fae FR sl
dds AAsto] w2 Yol F=5F st glon, &
Alo] golatms Fe3t FH Atolol= AT
TAS FA dot oA demA iH 9] &l
< FoAU Aoz 7]UA e HojA 7] W
A gk abghs e gk "oz 7] wiolt}. o]
=AE Besky] Hs Bl 5 Ve AE A
of Ae/MdE R oy freld &
e 279 o] FawhE A5ATe] Hrt
= o] dnbHQl ootk
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——0— Low-E Double Glassemm(single window) : 22(0) dB
Double glass 6mA+Single glass Smm: 37(0) dB

—— Double glass 6mm(Ar)+ Single glass 5mn : 35(0) dB

Double glass 6mm +Double glass 6mm : 37(0) dB

Double glass 16mm + Single glass Snm : 37(0) d8
—"— Double glass 12mm + Single glass SAm : 37(0) d8.
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Fig. 9 Sound insulation performance measurement re-
sult by sliding window type

Table 14 Comparison of sound insulation performan-
ce according to clearance treatment

Sound reduction index (dB)
Frequency | Sliding | One side | Double No
(Hz) window taping |sided taping| window
frame
100 333 344 36.4 37.9
125 389 39.2 39.2 45.1
160 38.3 38.8 39.7 42.4
200 26.4 25.7 26.3 43.4
250 29.0 28.0 28.1 43.8
315 35.1 353 354 38.9
400 359 37.6 38.4 40.1
500 36.2 374 37.6 423
630 36.8 38.2 38.8 45.0
800 37.7 40.2 413 46.9
1000 353 39.8 41.1 49.2
1250 347 41.0 43.0 50.3
1600 36.2 433 455 50.4
2000 36.5 43.0 44.8 47.8
2500 36.5 41.8 43.1 45.8
3150 39.6 443 449 449
4000 42.1 45.7 46.0 46.4
5000 44.8 47.8 48.0 48.8
R4(C) 37(-1) 40(-1) 41(-1) 46(0)
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ABSTRACT

The railway noise measurement network shows the noise around the railway area by one manual

measurement every half year. This method suffers with limitations in determining the railway noise

levels. To obtain more reliable measurement data and to obtain basic data for noise reduction proce-

dures, the railway noise was measured for one year at six railway stations in three cities, using a

portable automatic sound meter. The noise levels were averaged daily, monthly and annually. Notably,

the automatically measured noise levels were lower than those measured manually (-1 to —18 dBA), at

all the six stations. Further, the noise levels during the nighttime, due to lower train traffic, were —18

dBA lower than those by manual measurement methods. At all the six stations during the nighttime,

the automatically measured noise levels were within the reference range, whereas those measured man-

ually, exceeded. According to the train traffic volume and complaint of the railway noise,

stationary or portable automatic methods, or the manual methods should be employed for

the railway noise.
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(c) Point C at jecheon

Fig.1 Automatic noise measuring device installation
points.
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Table 1 Railway traffic analysis

Number of railway vehicles passing (average)
Time A point B point C point

Day | Month | Day | Month | Day Month

Total 300 8973 59 1749 78 2322
(100 %) [(100 %)|(100 %)|(100 %) |(100 %)| (100 %)

00:00~ | 33 997 7 194 9 272
06:00 | (11%) | (11%) | (12%) | (11 %) | (12%) | (12 %)

06:00~ | 86 2557 13 395 24 714
12:00 | (29 %) | (29 %) | (22%) | (23 %) | B1 %) | (31 %)

12:00~ | 82 2458 19 556 26 782
18:00 | (27 %) | (27 %) | 32%) | (32%) | (33 %) | (34 %)

18:00~ | 99 2961 20 604 19 554
24:00 | (33%) | 33%) | (34 %) | (34 %) | 24 %) | (24 %)
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Appendices. | =52 AAE (DASE, QAAE, 3)FL7EL (key word), DZFE, G)712AY, OGN, (DEE, )2
E, OFLEY, (10) 5 55 userh

Main text consisted of introduction, subjects and methods, and results and discussion in separate pages. | B¥-& A2, At
S, A, aEs SHE AR

The paper should be written in Korean. However, the original terminology can be typed side by side with parathesis to avoid
confusion. The loanword orthography follows the government guideline. | g<r-8-0]= o2 ZAsE RS Yo7 &l
o] Egol S& A ()9l Aoz WrIEglen, Qo] ®7]= ARt wske=rle

. Cover page | EA|

el

Title, name of authors, affiliation was described both in English and in Korean. | Aoz =%9] A5y} ZE A=Y
2k EY QEow J1=aRP

In lower area of cover page, the name, address, email, telephone, fax of the corresponding author were described. | T4 &}k
of BAARe] A, A, Fh L ARAGAS, B, EmailtaE B2 7 ARG

. Abstract | =2

The abstract should be written in Korean and English not exceeding 600 characters or 250 words. | =52 =roj9} Joj= 7+
7} 6004} = 250%H0] ) el A ZAEAETR

. Main text | 22

Main text was written in order of introduction, main body(include Figure, Table), conclusion. | #&-2] A= A&, EE2(%
I9), AES sk
References should be cited as follows. | #5-o]] 0183t FuF3S =FAx JIAeyo WS #4397

References | At123

Every articles in references were cited in the main text. | ¥-3-ol] ¢1-&% o] Q&7

References were numbered according to numeric order. | &3-S Q1E&H AR (1), 2), B2 AR =71

All references were written in English. | F I3 25 JEOZ F7|eF =7

The paper from “Transactions of the Korean Society for Noise and Vibration Engineering” was cited if the content is relevant.
| “Sa AN eI =G F5E £3S 183 Zo] =k
Az, Arhd, AE, AW, -39 3, HolxHEe] &/ dayE - Ax
A, 4, AolAMET) S FFEAETR

Tables and figures | 2} O&

Titles and legends of tables and figures were written in English. | 2& 39} T3] Al&53 A JE oz 2AHAE7R
Figures were in required format. | AP A3 qFZol] 2HA A== A&7

Tables and figures of the paper should be arranged in order and inserted into the main body. | & %@ 28L& sfgw A
e st el i ATt
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Korean Society for Noise and Vibration Engineering
Research Ethics and Ethics Committee Regulations

SRS TSI

ATzEl A BE|?lHE 29 %

M

@

©)

Q)

(Purpose) This provision is subject to the code of ethics of the Korean Society for Noise and Vibration
Engineering(KSNVE), which publishes and presents academic activities such as research ethics and the establish-
ment of relationships in KSNVE. The purpose of this document is to set forth the terms of the research ethics

committee for operational sanctions.

(BH) B RS 2SN ETIB (S S drhel geldgel wet sl e] S wE B
shegs PANE dvaeld Sy, AT AR 9 A%, AAE A% dTa A

13 “l9Ee} gy A Lol Bk RS TS BAow )
(Configuration and Functions) (D The committee shall be composed of one chairman, one secretary, and five
committee members. (2) Chairman and members shall be elected by the board of directors and appointed by the
KSNVE president. (3 The terms of the chairman and members are two years, and both can be reappointed. @
The chairman shall represent the committee and oversees the work of the ethics of the KSNVE.

193]e] 44 9 A @ A9s]s A9 183 AF 19, A sHew g%t @ f1dE B e
2= oAbl A a3l dWdth @ A9 B A V= 2dew d AdE 5 vk @
e 3]s dEsta stale] aelol vk dFE FEIh

(Function) The committee shall work with the following contents: (1) Research and prosecute established ethics,
(2) Prevent and contain research misconduct, (3) Research misconduct deliberation and voting, (4) Report results
to the board of directors for decisions and sanctions more on cheaters, (5) Provide more details on the im-
provement and promotion of research ethics.
$19819] 7)%) 995 el WEow B
3}, 3) AT FAAS Ae) L oA, 4) ¥
Pl AT felo] AN B A Bt A

gk 1) dAveE Y R 3 2) A7 #AYee 9
AR ok AU 2 B olAlEle] ARl 5)

(Convening and Voting) (D The committee shall be convened as necessary by the chairman. The vote in favor
of 2/3 of registered members. (2) The details that have passed the vote shall be notified to the suspect of mis-
conduct (defendant) and the defendant's opinion must be received as a written plea within 10 days. & The
committee shall review the explanatory materials received from the person suspected of misconduct. The ever
need to listen to your thoughts when the final vote. @ The details that have passed the vote shall be reported
to the board of directors to reach a final decision. (5 When judged necessary, the chairman may listen to com-
ments from outsiders or non-members. ® The presented details of attendees or the details of meeting from the
committee shall be kept confidential as a general rule.

(9193 23 9 od) O Ad3l= fdde] e weh xlstm, A9 239 Hew ojdgith
@ 2" W& FARS AdAKI AzbelAl SRk 108 ofuiel] Moz 4w
gtk @ oM = FAde AR e AEARS ARSI e o
JEAES vt @ 2" W82 oAzl Halste] HF AAIT © 947l %lfi
T, O QAR f1le] opd zbe oS HFHE = vk ® L3l JrEA T

5:
»E
o
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=
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(©)

@)

832

NES ERREE 2R
(Scope of Research Publication Misconduct) @ "Plagiarism" refers to the act of theft without quoting such in-
formation or the results of the research of others without revealing the source. @ "Falsification" or "alteration"
is the use of another person's or one's own research results of operations or strain, says the act of distortion.
@ "Duplicate publication" stands for the act of publishing the same details in two or more journals. @
"Wrongful inscription of author" stands for the action of putting on someone who has not contributed to the re-
search as an author. (3 Others say the unacceptable range.
(231 Fgaele] WMol @ 34 o]d FHE WA &2 A ERRle] Aqigely 23t 55 <
Egohs F9E L9tk @ <= Bl & Elojy Ay] ARile] dAats Aike] 4o
L Ay, d=eks 3915 Witk @ «olTAIAP & 270 o9 shEAdl FUT W8-S AlAshs ANE
s @ g AR & Al Vet 2 AE AR SEie P9E LIk © 7)EF 82l
3 & Zeirh
(Informing and Notifying Research Misconduct) (D The contents of research misconduct are limited to the pub-
lications "Journal of KSNVE" and "Trans. Korean Soc. Noise Vib. Eng." (@ The report of research misconduct
must be submitted in writing accompanied by the relevant data in accordance with the five W's and one H. @
The committee then received a report that information within three months of deliberations to finalize the report
to the board of directors. @ The final content as determined by the board of directors shall notify the in-
formant and the malfeasant within 10 days and posted on the KSNVE homepage. (® The end result regarding
the misconduct should not be released to the public before finalized.
(A7 AR AR % FH) O A7 FEPL WEL2 IdnasEeeI]=e gy A (es - A
el TR e ety @ A7 TR ARE SskdFel] wet ¥ ARE k] A
o AlEste]ol gty @ 3= AR HaE 5 3HE el Aol 8-S gAste] ojAlslel| ®alst
ofof gtk @ oAl A HF AAE W8-S 109l AEA et FAYAA A TRk 313 Fu|o]
A5 Tl eAEH © A7 FAALA e HEAE FAE7] doll= el sUlE o= et

(Sanctions for Research Misconduct) (D For authors whose research misconduct has been confirmed, punishment

may be selected to be imposed on each case after being reviewed by the committee and considering the se-
verity of misconduct determined by the committee: 1) Cancellation of publications published by the KSNVE for
the announcement study, 2) Prohibition for five years from contributing "Journal of KSNVE" and "Trans.
Korean Soc. Noise Vib. Eng.", 3) Prohibition for five years from attending the KSNVE Conference, 4)
Notification of the details of misconduct to the institution, 5) Disqualification of society members. @ If a caller
has intentionally and falsely reported a violation, according to the decision of the committee, the committee
may impose the same sanctions and level as described in "Sanctions for Research Misconduct."

(A7 Fg39del gk AA) © A5 F4o] SRl AR AlE 3] Aol wet Fg3ele Bes
agste] to] AAE Adgste] 74 = Qv 1) el EEATEel W'k 83 HEe] AAF A 2)
537 a3]e] = Sl Aol FareA]. 3) szgb 843 shaviE] Wi A 4) AR A7)
FAW g SH. 5) 33 3dAA v @ ARAE o SARE sels 45 Hddle] 24
| whel A ARy e LI AAE TS = 3

2

This regulation shall enter into force on October 24, 2008 (enactment)
B AL 2008 10¥ 245-E] Al SHoh(A| )
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Research and Publication Ethics | I =ER2|

All members of “The Korean Society for Noise and Vibration
Engineering” should perceive that our researches improve the
quality of life of human and have a great influence on
community. Also we should cherish harmonious and tranquil
life, living together with neighbors and nature. Therefore, all
members of KSNVE should have higher moral sense and be-
have honestly and fairly to maintain authority, honor and
dignity. | 40353530 BE e 4o AS A7
QB 2 9L FE AL AL, S 0% B A1)
tEo] Ak 2ohEal AL HS AT ok ol RE 39
AE7kEAe] e feldae 7Ha A9, g, fde A2
L

e gHstn A BEah

ko

A+ e
ol flo

Authorship | K{XIQ| &2|2]Al

1) Authors should use their own knowledge and technology to
improve the quality of life of human. | $-2%= ¢159] 4ke] 2 &
&S SIste] Aol A4} 7)4S ARgEtaL Z]efstefof gtk

2) Through the activities of KSNVE, authors should contribute
to the development of Noise and Vibration Engineering and in-
dustry and make efforts to promote the public interest for tran-
quil life. In addition, they should devote themselves to their
field and strive to boost competitiveness and the authority as
experts on Noise and Vibration Engineering. | $-2li= &35S
Folo] Ao 4 918 28E T Al WAel Jlolslw, F
o] Sl wmEsfojof Fhr} 3 £33EE 3 AEvkEA Aok
ol 48] FAkskar BAY I ALNE wol7] SlEl w=steof it

3) Authors should behave honestly and fairly for education, re-
search and real participation according to their scholastic con-
science and ethic. | $-2]= %, A+ & 3 23 ¥x g
@A Fofol] qlo] FAsta FASHA Alshd, &eldat A %
Aol FAateiof gtk

4) Authors should not behave against the purpose of the foun-
dation of the society. | %21 88 Ao wala F&sh=
ARMEE-S steixs oh €t

Duplicate Publication of Data | =2 0| A|Xj

Papers should contain new results of original research and aca-
demic contribution to noise and vibration engineering, which
hasn't been submitted or published in any other journals. Also
the published paper to this journal should not be submitted or
published in any other journals. | =&% <] W-8-& €} FXol FiL
T URHA $2 AoR ATy wHlste] SgH ol o
A 7M7Y e Aom drh AT et =gl e

T L

o
RS o] F B Aol Fx E wEE Tk

Plagiarism | X

Authors must not have presented portions of another’s work or
data as their own under any circumstances. | E}¢19] 11 5%
o AREE Ao At TRl AAY ol Aol Al
A ok He, BlRls] AT W AR EFstelof gtk

Policy on Commercidlism | 52+ 0|5

Manuscripts submitted for consideration for publication in
KSNVE are not to be used as a platform for commercialism
or unjust means. | A7 Pt 5T HHE o] g3l K-
oAU FALG o5& FsteiM = ohEh

Review | MA}
Every manuscript received is to be reviewed fairly by re-
viewer’s conscience as a scholar. And Ethics Committee delib-

erate and decide on all matters related to research misconduct.
|8 @ Qpuel Ak AR sH A9 02X A e

oL
[

wel el AAkstolo} stk Jlg AT PRl By RE
ARFe g9l o] 2 AR,

Peer Review | ME27IAA} 1

Every manuscript received is reviewed by the writing guide-
lines and instructions of KSNVE. With editing team’s decision,
three peer reviewers are selected. The editorial director should
ask a review to selected reviewers in 10 days from application
date. The editing team takes responsibility for all general mat-
ters on peer review. If two reviewers among the selected do
agree to accept the journal, review process ends. | Z<L7H( /i)
SEiedEees eyl ARt Ere A9 Jhdedd o
Faged o8 FiE wEdae] digte] Axbgh e =i
dare ARG dd, Hijolahe] wdstel] A4S =]
A E7F e = AR 39S A, sigHgorte A
ARHE 109 ool =7 AASILNA AFE 2ol =EAE
o3t oAng 5 Akl gk vkl AR A e
AQlatol]l =i AAtll 331 eJElste] = AAkelY T 27l o)
AL ol HFAA gk

= The reviewer’s name should not be disclosed during review
process. If reviewers ask for exception, it might be accepted
only under the editing team’s decision. | AAM 2] A v
Hom vdz s dFoz gt} o, ALY FEivt ASAl
AP Ak stel| a7t As F AUrk

= If it is necessary during review process, authors and re-
viewers can exchange opinions on the intervention of the edit-
ing team. | ¥ AAL T deshd A SA(ME)Z A9
A2} oAe wEe = ek

= The period of review is two weeks(urgent papers is within
10 days). If it is over two weeks, reviewers get the first
reminder. And if review is not finished over four weeks, an-
other reviewer would be selected. | AAFI oAl -5 =Fe
AAPZIZEE 25 oJU|(F=iS 109 oJuh)E shH, o] 7]Zte] A
U ARl 18] 55& dvh AAReE] § 457 AU
AAARE A Fapd tE AAReld e ® WA g

= The paper can be cancelled if the revised paper hasn't been
returned to the office within one month after the paper was
sent to authors for revision. | W82 4 RZF 5o 7% Uxn
7} A e 83 AFFselA] wpet GRRE 1Y oluld] 3%
HA &5 Ageles H4E Sk

= If the author of the unaccepted manuscript requires review
again, it cannot be accepted. | 2FH o= AR E7HANE
w20 AE A A e dRH o R delsd & gtk

Content and Publication Type | SESH

An original article, review article and errata/revision/addendum/
retraction can be accepted as a publication type of this journal.
[ H =7 &9 §3o2E UA(Original article, Review article),
Q5334 /371 A A A 3] (Errata/Revision/Addendum/Retraction) 9} 72
FT7F glem ol el Fws FrfeleS vk

Fee for Page Charge | A|Xiz|H|

If the manuscript is accepted for publication, authors of the
paper should provide the paper processing fee(50,000 Won)
and publication fee(General papers : basic 6 pages 100,000
Won, for extra page: 20,000 Won/page, Funding papers : basic
6 pages 150,000 Won, for extra page: 30,000 Won/page, Urgent
papers : basic 6 pages 200,000 Won, for extra page: 40,000
Won/page, Conference papers : free). | =#aLe] Ax= =57
A Fu] el whet Ao =EdE]snAY svhed) 2 ARSI
(= - 7] e 10wkl Z2aba s 2k, A7) A9 7] 6d
15T/ 39k, et ¢ 718 69 200kl 4uke,
shegsdh FR)E Aslor gtk
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