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Change of turning angular velocity according

to the impellent force of a bow thruster
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]

The turning angular velocity according to the impellent force of a bow thruster

greatly increased as the rudder angle gets wider, during the first 50 seconds after
the ship has been turned, when it has been turned both to the port and the
starboard at the number of an engine revolution of 550rpm. After 50 seconds, the

speed of turning angular velocity were kept regularly when the rubber angles
were 10°. 20°and 30°. The speed of turning angular velocity at the number of an

engine revolution of 720rpm was decreased when the turning angular were wider

like 20° and 30° while it was almost the same when the turning angular was 10°

even after 50 seconds.
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Table 1. Principal particulars of the experimental
ship M.S A RA

Kind of ship Fishing vessel

Name of ship M.S A-RA
L.O.A 68.50m
Lpp 60.00m
M.L.D 12.40m
Depth 7.30m

Full load draft 4.76m

Gross tonnage 990ton
Main engine 2.600ps
RPM/pitch 730736

Ship’s draft fore 3.2m after 4.6m

M4 AB{AE{(Bow thruster)

Lot Pl o

A @el AL A

28 e

o3 MAE Yugoz I FAIE Ulstein
45 Tvdlegy xadez 7 1.000mm.
F82 o 38 Axolv, 1 AYI} wiEs
74z} Table 2. Fig. 13} 2t}

Table 2. Principal particulars of the bow thruster

No. of set 1 set
Model Ulstein 45 °I'V
TYPE Flectric motor driven. control

pitch propeller complete with
hydraulic power unit.

Propeller diameter 1.000mm

No. of propeller blades 4 blades

Propeller speed S66rpm

Reduction ratio 315 01

Driven motor 2AWkw electronic motor
gravity tank 100Ltrs

Thruster power 3 Tons

Maker ULSTEIN PROPELLER A/S
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Fig. 1. Side view of the experimental ship MS A-RA

and bow thruster
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Fig. 2. Progress of analysis
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Fig. 4. Turning angular velocity port and starboard. 550rpm
Table 3. Turning time according to rudder angle. 550rpm
ITEM rudder 10° rudder 20° rudder 30°
Heading Port Starboard Port Starboard Port Starboard
angle (sec) (sec) (sec) (sec) (sec) (sec)
0° 0 0 0 0 0
90° 113 129 75 92 76 79
180° 215 242 141 160 128 132
360° 394 452 260 288 232 234
Average of Angular 0.91°/sec 0.79°/sec 1.38°/sec 1.25°/sec 1.55°/sec 1.53°/sec
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Fig. 5. Turning angular velocity port and starboard, 720rpm
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‘I'able 4. Turning time according to rudder angle. 720rpm

ITEM rudder 10° rudder 2 rudder 30°
Heading Port Starboard Port Starboard Port Starboard
angle (sec) (sec) (sec) (sec) (sec) (sec)

0 0 0 0 0 0 0

90° 100 113 59 62 51 52

180° 173 189 103 107 86 89

360° 317 333 200 202 156 166
Average of |13/ 108%/sec  187/sec  L78/sec  23/sec  216%sec

Angular_elocity
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Table 5. Turning time according to rudder angle with bow thruster 50%, 550rpm

ITEM rudder 10° rudder 20° rudder 30°
Heading Port Starboard Port Starboard Port Starboard
angle (sec) (sec) (sec) (sec) (sec) (sec)

0° 0 0 0 0 0 0
90° 113 120 75 79 64 65
180° 207 218 139 143 116 118
360° 375 405 259 264 209 215
Average of )
Angular 0.96°/sec (.88°/sec 1.38°/sec 1.36°/sec 1.72°/sec 1.67°/sec
velocjty
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Table. 6. Turning time according to rudder angle with Bow thruster 50%. 720rpm
ITEM rudder 10° rudder 20° rudder 30°
Heading Port Starboard Port Starboard Port Starboard
angle (sec) (sec) (sec) (sec) (sec) (sec)
0° 0 0 0 0 0 0
90° 9] 91 59 62 51 52
180° 156 159 102 108 85 88
360° 290 291 191 194 159 167
Average of  )o4o/ec  123°/sec  188%/sec  185°/sec  226%/sec  215°/sec

Angular velocity

]
zo| sl A8l 8524 90°, 180°, 360°E
Sgar|Ae) L8725 Aot

A7VA, El7to] 10°% W 90° 3157174
zaNgte QA3 912, $EUHY 912
o5, 180° AFaA AN 2are @A
34} 1562, $@ASA 1569203, 360° A
Y77 28X ARUAA 2902, &
QAZA 29120)0, Elzte] 20°Y f 90° 3]
S87174 £8A7HE AWML 502,
M3} 6208, 180° HFa7\7xlel 284
e HUANA 1022, SHUHA 10820]
2, 360° AReIAA AaNEE HANNA

191%, $¥A3A 194203, BZo] 30°Y
o 90° Fe7A 28 HAHH}
51%, S@AMX3]7} 52%0)u], 180° #3717
9| £8AZHE HPMA 85, FHAA
88%o|3, 360° A3 171A] AL8AHE A
A3A) 1592, $PMA 16732 e

T, 360°74x A3 AL HAAEEE A
HEd g 1002 HPM3Me AEke
1.24%/sec, SUAHBA 1.23%/secold, EZ
20°%1 S HAMIA 1.88°/sec, FAMZA
1.85%secolx, ER 30°Q1 7S FHAA3A
2.26°/sec, $8A3A] 2.15°/secE FHSUTE

-40_



T

MEa|Acio] ol ME M3AST B8

Efo} M4 A|AE|Q] 38 146kW(90%)
2 Wg ufel M8 Zp5T HEl

Fig. 8 N¥Ae| 71#3144 550rpm, A
2 10.0~10.5knotold 33 3 ezl g
g #-9%o2 10° 20°, 30°2 ZEpst A
of M4 2289 & 146kW(90%) =
AR S o ZHETE UL 1020 &
Ag Aolgk, WMt HAFE AzRstd 5027}
AR W $PNHA M3BEEE 1009
w 0.8°/sec, 20°2 W 1.48°/sec, 30°Y
1.85°/sec2 UEMten 502 ARy AW
A4 eE fA&n o

Table 72 Al@Ade] 7|@2 A5 550rpm,

—E—oport 10 thruster90% —@-—port 20 thruster90%
—©~-port 30 thruster90%

N4 10.0~10.5knotolA] &2 Z Ejzte] @
sl & - $¥oz 10°, 20°, 30°% ZERst F
Ao} M4 AelAEle]l F¥& 146kW(90%) =
AHgRe u MEA, MYA, d27A9 7]
Zo] g Mo 3% 90°, 180°, 360°2
ey 7R 9] A8 33 Aot

o 7|4, etzte] 10°d W 90° 3] F3}717HA)
AgA7te AAM L 1042, F8A7L 112
zo|n], 180° & SFa77A9 A8A%L HA
ABA 195%, $AMEA 201%0]2, 360°
N3 e)| A AaAlbe AEAA 350%,
2 H M3 A 366%0ln, Etzto] 20°Y W 90°
8587742 A/AIe AAAN} 4%, ¥

. —@—st'd 10 thiuster90% —@—st'd 20 thrusterg0% i
!—.—sl'd 30 thruster90%

25 25
. 20 . 20
: :
2 18 ° 45
% 10 ‘E: 10
£ I
5 [
0 ]
o 50 100 150 200 4] 50 100 180 200
Turning time(sec) Turning time(sec)
Fig. 8. Turning angular velocity port and starboard. thruster 90%. 550rpm
Table 7. Turning time according to rudder angle with bow thruster 9%, S50rpm
I'TEM rudder 10° rudder 20° rudder 30°
Heading Port Starboard Port Starboard Port Starboard
angle (sec) (sec) (sec) (sec) (sec) (sec)
0° 0 0 0 0 0 0
90° 104 112 74 78 64 66
180° 195 201 136 142 115 112
360° 350 366 244 253 202 205
AnAguvlgl;a%/Zlggity 1.02°/sec 0.98°/sec 1.47°/sec 1.42°/sec 1.78°/sec 1.75%/sec
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' Table 8. Turning time according to rudder angle with bow thruster %0%. 720rpm
ITEM rudder 10° rudder 20° rudder 3(°
Heading Port Starboard Port Starboard Port Starboard
angle (sec) (sec) (sec) (sec) (sec) (sec)
0° 0 0 0 0 0 0
90° 78 81 56 59 49 52
180° 140 144 97 105 81 89
360° 273 274 184 188 159 160
Average of 1.31°/sec 1.31°/sec 1.95°/sec 1.91°/sec 2.26°/sec 2.25° /sec

Angular velocity
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o714, Elzte] 10°Y w 90° 3 F3717HA
A8ARke #HEAM3| 7} 78%, FEA37} 81x
ol 180° 3)%Fsl717e] ALAIME A
A 140%, $AMEAl l44zclx, 360° A
3871 7kAl A 8AIYe AAMBA 273%, F
A o)Al 27420, Eleto| 20°U wf 90° ¥
Sa7)17A ALAIEe AAM st 56, ¢¥
M8zt 59xolu], 180° 3% etrIvAg] &84
(e AEMBAl 977, T-6141814] 105FC]
360° 438817174 AgAIZEE 2P A] 184
2, $8M35A 188%0|:, Elzto] 30°¢
90° 3 Fal7IAxN A8Ae HEME 49
%, $8€Mg/} 52201, 180° 3537 71A
o] AgA7te HAMIA 81%, A4
89zolm, 360° M3jsNAA LaAte YA
Al 159%, $AMA 16022 Yelsttt

360°7A] A3§ A Ht Q&g

oo >

vy gz 1002 HEAMA 9 Hi{Ee
1.31%sec, $@AM3A]l 1.31°/secol™, EHZ
20°9) A% HWHMHA] 1.95sec, FHAYA
1.91%/secol®, E2b 30°0 A§ RUMA
2.26°/sec, FBABA 2.25°/secE FHHN
123

ZEps} Mg 22 AEE FAlOl AHEEd A
3E A u, ZPA3e] AL HFAF 70
2 ¥ Az #idte AL Holn|, A3
o] A% A&t dFEA dae Al o
g BtE e wslste Ae ¢ & Ik

AE ¥ 2%

B AFE Ee AFy sz AdEs
of ulAE YT golir] &, 7jusds
2 550rpin# 720rpmol| a1, Mg 22
%4 Z 84kW(50%)% 146kW(90%)& A&
uje) M2 &2 E BM-vnd e oS
2}

1. Elokg o|838 ufel MEAEE

7198 A4 550rpm. M4 10.0~10.5knot
o wf M3 F 502 A 7AE B 10°,
20°, 30° N5 27| M37t4ne Elztol @ &
< AA F/bstn glev, M F 502734
2ee #d AANE a4 0.82%/sec,
1.54%sec, 1.8°/sec. $8MAE et
071" /see, 143 s0e, V.77 secit 719 914
st frAlsa AT ¢ 7 Utk

ARsldE 720rpm, A% 13.0~13.5knot
o uf M3 & 50% AR FENAE
0.92¢/sec. 2.06%/sec. 2.84°/sec, A4

1.09%/sec, 2.1°/sec, 2.57°/seci E}z}o]
F7betn ot 50& A FE
#5843 nE H3AEert 4 ga
A€ ¢+ Ak

fdr ooy or
..‘|
Jk
1'\1:!

[
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2. ME AR{AE] FHB 84kW(50%)Y

of M3zsr

21T A4 550rpm. A% 10.0~10.5knot
oA ZElet FAlo Ma x@xEle F¥E
84kW(50%)2 sl o A3 ¥ 50% A
FARA e #HEAANAE 7Zt7 0.91%sec,
1.5%/sec., 1.88°/secol®], $-AM3jA= 717}
0.81°/sec, 1.53°/sce. 1.79°/sccit A&7}
=& Aol A A UGS F 4 A
23

7183 A4 720rpm, 4% 13.0~13.5knot
d m zele} FAlO AE x| AE FHI
84kW(50%) 2 S o M3 F 50 A=
ARAE HFPMZA 1.2%/sec. 2.16°/sec,
28.3°/sec2 JEIen, 50 ZA#F HHe
At Zaste AdE Hdon $BAA
1.27%/sec, 2.05°/sec, 2.4°/sec® 7 4%
&HAl et

3. M3 AR{AE F3HE 146kW(90%)Y
ujo| Me|ZtSe

7183)4 4 550rpm. A% 10.0~10.5knot
oA e} FAl AF x2zHe F¥HE
146kW(90%) 2 8lS W X3 F 50x 7=
e ABAM3NA 0.93°/sec, 1.54°/sec,
1.81°/sec, $@X2A 0.8°/sec. 1.48°/sec,
1.85°/sec & 502 A% ¥ odx dAsA o
ehtony, 7|#3A4 720rpm, HE 13.0~
13.5knotol A 8L 146kW(90%) 2 3t
S o M3 F 50% ANANE FEAIA
1.39%/sec, 2.22°/sec. 2.72°/secel™ 50%
Az ¥ gadte A% vehidon ¢34
3)A] 1.45°/sec. 2.04°/sec 2.22°/secE 50%
AIFRE e Ao dA&A MAEert fA
At

olo g AaA ofetiel My 222Ele F

Yol utd MsizaRE Z1@HAS 6560rpmel

e 238 H3A 25 A3 271 502 7
FAARNE Eg2e F £5 AAEert A
Zskekat lem, 50 AFE YEle ez
10°, 20°, 30° 2% A9 43 HAAE=E
A8 ey, 7ZlBHHdF 720rpmolH e
Elzt 100X 50 AT A9 4R
&7 fAFAeY, Bz 200, 30°¢1A ¢
go| 7l elztelMe A3|Z&wst A
2%E 99 A |
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