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An Approximate Calculation of Maneuvering

Interaction Forces between Two Ships

— Efect of Decay of Trailing Vortices —

By Akinori YUMURO (Member)

This report deals with an approximate calculation of hydrodynamic forces generated by inter-
actions between two ships which are moving along parallel courses at the same velocity. With the
assumption of the rigid free-surface and infinite water depth, the calculation method is based on the
linearized thin-wing theory, using sources distributed over the center plane to represent thickness

effects of two ship bodies.

In the previous report, it was assumed that trailing vortices having uniform strength extend along
the infinite down stream. In this report, the author improved the vortex shedding model described
above; considering decay of the trailing vortices. In general, the magnitude of the decay coefficient
has a significant effect on the interaction hydrodynamic force. There is good agreement between the
present calculations and experimental results for the lateral force acting on the after body of the two
ships. In addition, it is clarified that influence of the vortex decay on the lateral force is remarkable

compared with that on the yaw moment.
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Fig.1 Coordinate system and notation.

WiETH, ST ETEFETEERRZITER
5, HHEXBEZREKEL R L, MORS LE*EER
cll, iERdD2IEXBBb IS5,

BN ERifRE L2 LT, BExRERERB LY
LTEEHZ D, 727201, RELBSREESRIZH
BlEETEOBAOEET S, BIERTAEES
BFREBEELTRkDD, FEMES v B LURE L5
SmBREAFENI—EL L, BREGFEERLEOFP
RUEBTHREIEL, 4B, HEO-OEHRBOHRE
FIEHEFR> O OFEREIZ L > TERERITT—
BiAmMET 5,

LUF i3 Figl FOMK (1] B L UMK 2] £ £h 2
NER, HEME LI, HEMOERIZIE bar 21
T4,

2.2 RARBREOCEZEORRV

B3RS TIRERBORIA, SRS ST EHBI
FOWMSEEZTINERBZRFITHAEL L LTS

2, ABTIEIHEEBHTL2BOBRELEET 5,
ZOREFEIIOWTIE, XHK4), 5) 2 LRV, @
BEOBEEENLE L TARTHW A,

7(t) =0 exp () (1)

ST, yo BRHEEORES LT 5, £/, tIIHHS
NTHLOBM, r IBEOKESZRT NI A-F L
T5, MEFREL V, ZB8EELTsETHE, s=V1
DR (D) RIERKDLH b ERDESL,

1(s) =0+ exp (- ) 2)

BB, INLORIE T DEIVNEVIEZERENKEWN
TEEEBEKRLTWE,

ZITE, BOREIBFERLLHBT S LT HIER
WEFEn ()R bﬁés—ouﬁﬁm NS TR
5, C@HYG&‘/‘ SRR THEF R I L > TiRE

r(x)

Yo ¥(s)=Yo- eXP(— t—i/-)

-¢c/2 Cc/2

0

S

Fig.2 Schematic drawing of vortex decay model.
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Table 1 Principal particulars of ship model.

L(=Lpp) (m) 2. 000

B (m) 0.333

d (m) 0.127

Co 0. 830

2d/L 0.127
Ship speed , Fn 0. 152
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Fig.3(a) Lateral force caused by interaction between
two ships with drift angle (Ship[1]).
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Fig.3(b) Yaw moment caused by interaction between
two ships with drift angle (Ship[1]).
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Fig.4(a) Lateral force caused by interaction between Fig.5(a) Chordwise distributions of vorticity when
two ships with drift angle (Ship[2]). 7' is changed (Ship[1]).
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Table 2 Linear derivatives of flat plate wings.

A Cal. Exp. Ref.
0.12 0.377 0. 367 8)
Ys 0.20 0. 626 0. 645 9)
0.50 1.51 1.53 10)
Note: t’ = oo (1000) .
v A =012
£ T'=00(1000)
" \\o\o—‘o_o__ﬂ
0-3% 5 T — s
T
A =0.50
Y ~ T'=00(1000)
1.60
1.55}
1505 z = : =
T

Fig.6 Influence of value of 7’ on linear derivatives
of flat plate wings.
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