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Loss of Propulsive Power Caused by Yawing

with Particular Reference to Automatic Steering
By Kensaku Nomoto, Member
and Takao Motoyama, Member

Summary

It is widely known among seamen that the automatic steering introduces sometimes a sluggish
vawing with fairly a long period, say, around 100 sec. This is an inherent oscillation of the
whole system which is composed of a ship, steering gear and auto-steering device, being natura-
lly accompanied with rudder movement of the same period. This yawing is not vital from the:
navigational poi‘nt of view, but it may cause a considerable loss of propulsive power.

An analysis with the equation of motion (Chapter 2) shows that the power loss results largely
from an inertial resistance induced by yawing and the resistive component of rudder force. Ya-
wing experiments for free-running models of an oil-tanker and two cargo-boats supported the:
analysis (Chapter 3 & 4). The incremental resistance is given as Eq. (5) and its rough estimation.
can be done practically by Egs. (7) and (8).

Applying these results, the power losses under automatic course-keeping for two typical merchant--
men, a tanker and a cargo-boat, are estimated as much as 2 to 59 for reasonable adjustment of’

auto-steering device and in rather an exceptional case it may reach even £0% of the normal power..
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B 2 Measured Ship Motions and Propeller Thrust at periodic Yawing
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K 5 Speed and Drift Angle Pick-up M 6 Thrust Increment at Yawing for a

Cargo~Boat Model

R ORI L RN T o CPEERRD, FUHMCsT 5 FEENCE LTI " v 135, EhiT
HEEC X B0

T o yawing B CTIXFEERES L ARET TR —B S5 Z LIXRET, FEES2E I 25K 4
CHMELZBI LT 22 25\ COFEMEE V SWEE CHED (REOTEMS), KOBELST

5,
EERSH AT=—L1%B W
1—t ¢
__ 14T
BEEEY  dn=—Fn

coie WighkER, Ton ZWEHES LOEE, 0B S BERIGEFNITTR CTh %,
TeBIEAIRE e & CHEDRIEE 203 5o RO b 2BAIL, vawing Bk BEEEMELTERT 2T,
base : 7 A EHEMOHES Y check T2 0E %2 L 5 Th b,

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

78 BB AR XE HF1205

86 IR OBITH 5o Fehic yawing pPAEWE, FMANKEWE, PHHEDOBMIKE V.
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M.No.l v 1 s T, | 4T, | 47 | 4T, [ 4Ti+dT.| 4TW/T
16°0 11.6s. 1% gr | 87 gr Ygr 186 gr 8.4%
: ©15.9 7.3 100 29 97 126 4.2
99 1,125m/s . 9.7 i 10.8 ; 80 : 25 29 54 3.5
8.4 | 244 125 120 21 141 5.4
46 | 108 20 4 6 10 0.8
g 15°8 13.6s. 205 63 178 241 9.2
| 15.6 8.0 215 17 176 193 9.6
149 | 1,210m/s 15.6 5.8 220 10 176 186 9.8
8.6 19.3 70 29 45 74 2.9
8.9 12.2 75 19 46 65 3.3
i 15°8 11.2s. 270 63 186 249 12.6
i 15.8 7.2 ¥ 220 27 186 213 10.3
152 i 1,310m/s 15.8 4.3 185 4 186 190 8.8
i 8.6 11.6 9% 20 55 75 4.5
3 4.3 11.9 26 5 13 18 1.2
T, : yawing period,
4T, t measured thrust increment
AT; ;: estimated thrust increment by inertial resistance
A4Tr : do. rudder resistance
Ty : measured thrust at straight running
MBI D 2 S BEEF oMM E T
2822 pEIFIC 2 B R/P W DIRES e
. A FULL- LOADED BisH55, ThHIEFTHOoThYS
L3 - s '
S j CARGO - BoAT PG C e kB L D LK OE R
g @,y FET B TR AERIER
g T yawing DK ¥ WHFCIXEHRIRES# N
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