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On the Manoeuverability Index of Ships
‘ By Seizo Motora, Member

Abstract .
The Author states in this paper following results out of his research including two actual ship
experiments ;
(1) The equation of motion of ships under steering can be reduced to a differential equation
of 1 st stage as follows.

T, —”Z— Fo=KS

where Ts is a constént which represents the quick responsibility of ships, and
K; is a constant which represents the turning quality. '
Though, Tsand Ks will both vary with the curvature of the locus of ships, according to some expe-
riments, the amount of variation is thoughf to be not so large.
(2) The ratio Ks/T; is a constant, i e,
K;s/Ts=rudder turning moment/moment of inertia of the ship X rudder angle.
and . is easily calculated when the dimensions of the ship and rudder are given. »
So we can get K and Ts when either one is given.
(3) It will be most reasonable to get K; from data of steady turning experiment, i e,
Ks=5s/3
where §s is the angular velocity of: steady turning
(4) Ts, Ks will both vary with the curvature of the locus of ship’s C.G., i e. stronger the
curvature, larger the both K, and T, in other wards, smaller the radius of turning, better the
quick responsibility and worse the turning quality. But, the amount of variation is thought to
be so small that we can get a close approximation of turning angle curve from initial stage to
final stage using Ts and K, got from the steady turning data.
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, BEREAYELTREDRIE, SVOBEYETSLL, FétttiEbT T dRELOLOTIRRL,
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BITAT L BECIREA, RO A% L SR TR A bOEEAVC TROBRERECEDbE
RITEFRITH B = LIXRE RV,

21 EB 5 BA Y pivoting point DFH ) OEBICERTHZ LR I VEEK IRRCER LI B L L,
X LIRS O AEE F i AP OKE SR B & LIC IO THBRCERIEREERD 5 5 L X RBAL
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ARG EBRIEK S,
(1) ROMERDBTILEH 200K LD v HELT § RETHIHOBSHERLCT %o Mes:
1 12_0___ Ffatku _di &='kpf1+klkn 1 ds (2)
kifa—Fkaf1 di? kifo—kafr dt khifo—kaf1 kifa—ke f1 dt
FAREIZORY
T Tz%i‘ +(T1+T9) Z: +5=K3+KT3"Z‘?—' (3)
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1.2 #BFE#HCI$T S pivoting point OfFIE 7
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Tix, BELXDY
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Thx b BB TR, KIEERERORCET LD, RAN

BEEOEBZLIZIAbRTEY, ZO% pivoting point 0
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B U BB T 0 R BT 50T, RBK®5 5T 581, pivoting point (LHEDALER
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1.3 pivoting point Ze( & T B EBRFER

BEC R X 512, e X 238 CiL pivoting point O BIXEBELLEVWC EREBT S, M
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pivoling point n B4

azy

s

ory

L
~

#3R § AR
ARG, P ACHECELCESL, BD G T, P mmm%m § RIDOT
v=—Ipd. . (6)
7‘:6 drift ¥ U CWBZ L b, B (1) ROFE2RRADTHBHETIVEE v 1%, BFLEEZRS
DTRIELT, (6) RRIDT b LT LR TEDTH S, - '
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# R KT RELY) KT (@DREY) ‘li o ,
“Tanker (full) 0.572 0.568 )
“Tanker (ballast) 1.47 121 o D P
“Tanker 0.573 . 0.646 d -5l -°°
Freighter 0.788 0.838 02 _ere
Freighter 1.22 147 A
Freighter 1.57 1.43 0
“Freighter 1.39 ~ L5l Z ., ’ﬁj’,ﬁ’{,‘”
‘Bulk-Carrier 1.03 1.37 02 O+ MODERYWHALER _ |
“Fish Carrier 177 1.91 =50 40 20 Y
Whaler 1.32 2.83 -
“Whaler 1.37 1.96 #5K
“Whaler 0.922 1.88
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7 KA 500G, T oBBi o>V TR
7edh0T K, T ¢ K', T » OBRROEEER
IBEMLLFEET, HHORL hARECIZE |
BRE L,

H2RIR(8) D z FRAL W RDLAKK
T e, AUROERBRBROERY AWT,

(15) KOt (16) Kig koT Ks RO T #3k
DTHBEL LD TH B, — . —

go2kwR5E KT » KJITS i3 X<AHD
TWwBHR, Ky K/, T L T 2354082 T
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4% 40 W 5k R 0 AR
s50067 B 4B

BTN

B2R
. = R OB X D £ B K OB X b

K |-'=UT’| KT | Rport | Restv. | Rmean | K’ | UTY | KelTs
Tanker 1.095 0. 625 0.788 274m 255m k 265m 1.033 0.702 0.727
Cargo 0.823 1,760 1.450 205 195 1 200 1.083 1.490 1.610
Tanker 1.175 0.508 0.597 250 L 260 | 255 1.160 0.556 0.646
Tanker 1200 | 0.497 |  0.59 sz | — | sm 0.884 0.687 0.579
Cargo 1.000 |  0.788 \ 0.788 315 f 290 ‘ 208 0.797 1.10 0.878
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T, XRE/eoWT, i 15° R 30° oA
DOEEEE Y 4 EECE L TBRET O, £ O
ERYE 12 KRt
— K &= 15° — .
A=A 12 Ry R5e, AL ORENCE
% 8 % ~a-_ BECIZMEBIR & 7 D, #5R K WLEECHEAIL,
5 s . T Ty REECRKEAT 5 = 205,
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(1) teEERN% % OB 4D pivoting point OF Y DEBILHE X HZ LI LD LRARTRETH T Lotk
3. LiLichil pivoting point (ZEEEMEICIZEOCIE S, EENED: X R B 512D, EBEEDLT
HESEBI OB (TTEMBOBMEOKN) & X 2>THIELT S, ’

(2) 20D K, Ts Dkt Ko/ Ts=kn IMBROIC X OTEE Y, BHCHALEKS L, K,
Ts OFLH bh—HRERTRD bRIUIMBAILRD B S,

(3) Ks/Ts=kn 137K, EEFIHC BT 2 0%E #EbH T,

(4) TBEREBOAEELD 6s=Kd LT K ZRDHZOPRIMETHD, BIEROEARROEMZ
WS RS, FORE K AN YFRLL, TEERBEERLEHEEC TS, Tl Ts 2B
HrEbL, 1/Ts ORNC L DER-MEORBENX E 5,

(5) K, Ts TEEROHRERC LOTELTERERTILL 7S DIXHROXCER TS, Zhid Ip DX
EROEBRBEEC L5350 ThH%, MENETE, EEMXETL, BEMEIHERT 5,

(6) EEEED K, Ts 0¥ ¥ xBTEREER»LOERYEDLE > L35, REWHCSPORE
wHEUBN, BREOBEXTIEIHRE—HT 5,

(7) ZEREX VRS K, Ts ZRAMBENTHEYEL, 2 RRX VRO K, T i385 MBOHMH
DEBEL D, LT K, Ts RCHBOWK LB THENLD, 2z BRI VRO KT BEC K, Ts
I HKEW,
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(1) RKENT v=Vsing, = Vb §=6 BHE
Vd¢/dt=k1V¢+kzb+kp3} (1)
dgldt=F1Vip+ fFab+knd

Lib, Zhuk Davidson O TR OEEHFERCHYTELIOTHS,

L pCa=i(- ) m=CH) =Cr®)
' \ (1 )/,
- (—if—) —¢Cm+b<—f;)ck=cﬁc8)
(1) & (2) ok —k1=Ce|m?, ka=—Ims)(m1—Cf) kpd=C\(8)V/mas
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