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area.

A E 233 (Tektronix, THS720A)2 T4
3gen, F8 AFEE Table 13 24},

Table 1. Specifications of measurement and
analysis instruments

Equipments

Specifications

Data recorder

Relative tape speed:
3.133m/s(normal speed),
6.266m/s(double speed)

S/N ratio: 42dB or more

Input range: £10Vy. £5V,

+2Vy, 1V (dtypes)

Output level: =1 to 3V

(variable continuously)

Portable data
acquisition unit
(2827) & pulse

Type 3032A: 6/1-ch, Input/out
Type 7533: LAN Interface module
Noise and vibration analysis,

software Data recorder, Order analysis
Time capture

Microphone Sensitivity: 51.6mV/pa

(4189) Capacitance: 13.3pF

Oscilloscope Vertical volts/div: 100mV/div
Input capacity: <100pF

(THS720A)

Accuracy: DC voltage 5%,
AC voltage +2%

NEXUS condi-
tioning amplifier

Output sensitivity: 10mV/ms®
~10kV/ms”

Fig.2 Arrangement of the measured and the
analyzed instruments for noise.




Table 2. Principal specificatio

n of the observed small boats

Fishing Hull G.T Length | Breadth | Depth |Building {Main engine|Main engine
boats (ton) (m) (m) (m) year | power (PS) |speed (rpm)
A FRP 11 15.56 3.90 1.11 2000 360 2000
B FRP 9.77 14.40 3.79 1.19 2001 350 1800
C FRP 9,71 14.40 3.79 1.12 2001 402 1800
D FRP 4,99 10.00 3.20 1.00 2000 238 2000
E FRP 6.67 11.72 3.24 (.90 2000 316 2000
F FRP 6.63 11.69 3.24 0.90 2000 316 2000
G FRP 5.89 10.97 3.06 1.02 2000 265 2000
*A: Myungyang-ho, B: Gilhung-ho, C: Jekyung-ho, D: Sinsung-ho, E: Sunryung-ho,
F: Yuram-ho, G: Sunyae-ho.

Table 3. Principal specification for main engine of the observed small boats

. Main
Small | Cylinder Fire %’;218218;;): engine Pza;;glier Gear Gear Pinion
boats | number ordering (kg /em) (speeci number ratio | number | number
rpm
A 6 1-5-3-6-2-4| 127.4 2000 3 3.42 82 24
B 6 1-5-3-6-24 131 1800 3 4.04 101 25
C 6 1-5-3-6-2-4| 136.5 1800 3 3.54 85 24
D 6 1-5-3-6-2-4 120 2000 3 3.19 95 31
E 6 1-5-3-6-24 105 2000 3 2.53 76 30
F 6 1-5-3-6-2-4 105 2000 3 2.53 76 30
G 8 1-2-7-3-4-5-6-8 120 2000 3 2.51 73 29
AL 54 2708 AP} FRPZHAS) = S
d=zM oM W23 FRPA 4~118F A $ =
u63¢ ogaiRen, 1 Y Fa AY =V | =
£ Table 29 23, 71#e] A}¥E Table 32 1 e g
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e QRIS 4 ImEla, dFAA

Fig. 3. Location of microphone for
measurement of noise

(a) Engine room, (b) Bottom crew’s room,
(c) Upper crew' s room, (d) Wheel house,
(e) Top part of the funnel.

UetE w7)7k2e 98 meiste wir|ztart
AR vlo|AzEd BA] F=F HAsle] 7R

35



13} A9 A58 SFGY. FRe Al
Ag & MRS FAE A, F3 Al
de B39 3 dez FAsn, J% 2%
o] Aol gle AeoA F 71#e AFE
800~2000rpm7tA AA 3] S7IAIFIEA 718
A AR AFY, 3 AFAH, Zeid, 988
Fo| &&< dlolg 7|1EA 1 715315

2LEHL Fo4 WY 20Hz~20kHz, A
Weighting, 1/3 Octave g Zog A3
on® al EAd disiMe 204, E&%5 0.1
2 AAs Agd U3 AFEM(order
analysis) S 3.

53 A% B 49 AFTE AP)
93 712 ARA, 7% A Fos, A
&, 719y, 9 &, A4 b, 229
Wl & 53 Z4F 71# AE 3 T
ste] A% BAE v Zo] Aojdr},

WA, AP3aF 33 F9(CSR)= CSR=
RPM/60 (Hz)olx, <3714 RPM2 Zd33%
9] A (rpm)E VERIT A-Y FdEn
4(CFR)= CFR=(CSR/60) xS (Hz)olL,
714 S S=0.5: 43%71#, S=1.0: 23
A7 @eltt. F1# 717Y Fu4(EFR)©
EFR=CFRXNce|i, 97]A Nex Adg ¢

> 38

do o

£ vt 7)ol REY F95(GF: gear
mesh frequency)® GF=NGxfr (Hz)°|1,
o714 NG& 719 ol{tooth) +, fr& &9
ATy (Hz) € YeRdY), S A
4+(PNF': pinion rotating frequency)+=
PNF=GF/Np (Hz)°l1, 97]4 Npe Y
A9l o] Feolty, EZzdH F IHAFHS
(PSR)+= PSR=CSR/Rr (Hz)°]x, <J7]A
Rr& Z47)0] vlo|t}, =24 jEa5
+(PF: passing frequency)= PF=PSRX
Nb (Hz)olx, o714 Nbe Z=2sze] g7
Folt}, $9 HOE o83 NFMEY J|H
o og AN 78 FosE Y|,
Table 49} T},

#d 233 22 dojEE 234 g
2597t HHo| oy glemg HnE A%
Az FARNZA dut el g 257} A
32! Table 5¢] IMO ¥ DNV &§& FAXE
o] &35t

243 dolHe 459 AT 1 9U$
4381, IMO 2 DNV &% x| ¢ v|w
AESG oA, XY Asdd e 4
FHAE T8l 259 B4 dde A3t
i= g

Table 4. Principal frequency for main engine of the observed small boats

Small CSR CFR EFR PF GF PNF
boats (Hz) (Hz) (Hz) (Hz) (Hz) (Hz)
A 33.3 16.7 100 29.2 2733.3 113.9
B 30.0 15.0 90 22.3 3030.0 121.2
C 30.0 15.0 90 25.4 2550.0 106.3
D 33.3 16.7 100 31.3 3166.7 102.2
E 33.3 16.7 100 39.5 2533.3 84.4
F 33.3 16.7 100 39.5 2533.3 84.4
G 33.3 16.7 133 39.8 2433.3 83.9

* CSR: Crank Shaft Rate, CFR: Cylinder Firing Rate, EFR: Engine Firing Rate,

PF: Propeller Frequency, GF: Gear mesh Frequency, PNF: Pinion Frequency.

36




Table 5. Noise limits of IMO and DNV guideline

Engine

Wheel

Crew’s

Items Workshop
room house room

MO 110* 65 60 85

DNV 110 65 60+k** 85

* GRT < 1600ton
* k=5 : GRT < 2000ton.
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1/3 octave analysis Noise level Vibration
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Fig. 4. Noise characteristics and relation wieht vibration and noise at the measured point
of Myungyang-ho(A).
(a) Engine room, (b) Upper crew’ s room, (c) Bottom crew’ s room
(d) Wheel house, (¢) Top part of the funnel.
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Fig. 5. Comparison on noise level of two
boats with equal size and power.

E/R: Engine room, C/R: Crew’s room,

W/H: Wheel house, FUN: Top part of the funnel.
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Fig. 6. Comparison on noise at the measured point of observed boats, IMO and DNV
guidelines.

(a) Engine room, (b) Upper crew’s room, (c) Bottom crew's room
(d) Wheel house, (¢) Top part of the funnel.
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