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. Allowable Exciting Force or Moment of D1esel Main Engine
e N el By TetSunro 'l‘omn:a, Member
Summary’ R R CIR S S
UInmy prévious paper, .the estimation of the natural frequenc1es of hull has been made W1th the
“intention of avoiding the resonance with the service rpm of main engine. However, as a Diesel ,
- engine is practically selected from the ex1st1ng types, it is occasionally impossible to keep clear -
of any resonance.’ ‘ A
In this paper, allowable exciting force or moment at resenant point is 1nvest1gated in the case
where.the acceleration due to hull vibration is réstricted to a limitted value
The procedure is as follows 3
1) Allowable acceleration in accommodation (a)to be determmed pr1nc1pally from a view-point
of human sen31b1l1ty ' ,
2) The force at the Shlp s end ‘causing the acceleration a (Fe) to be estimated.
' 3) The force at the shxp s end of the primary order dueto the production errors etc. of propeller
o and engine (Fp). to be deduced from the analyses of measured data.
. 4) The allowable force at the Shlp s end of main engine: derived as the difference of Fe and Fp
to be transformed to the force or moment at the position of main engine. A
Allowable excmng force or moment can be considered to be approxzmately proportional to L2 and
L3 respecnvely
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ii) " Z2node horizontal
iii) hght ballast condition =&\ vC 5node vertical
EitBs

i) heavy ballast condition, 3node vertical

W_A+A<o 2640, 395~ )]v3-—82 200kt

8=0. O3O(N 0.030%1.04= O 031

100)

285

HTAMBRIEE (a0) 1% §1, 1) K Xiug ae=50gal ‘T 5 H zl:)aéu aft bridge ©% % - L TiESCE

DB LR OB T AATPIRE Y Z 2 5 D8RS 5,

(fore~gft amplitude on bridge upper part)=’hu’}; : hZoe (7 SGM—}— >

ﬁ"ﬁﬁﬁk:&ﬁ% ?Eﬁmﬂiﬁmﬂﬁﬂ

w'on : FIVRE &%*%Oﬂ{n‘%ﬁ'ﬂﬁkﬁo%ﬁéﬂﬁﬁﬂﬁoﬁﬂ

h: fptE EEROIRB Y SRR

L7230 TR LR 3813 BRI F IR (a0) 12,
hioe
L(uorl-;g-ﬂ

IIBRLIE £=0.33, =10, H6MLH Ky=4.5
RIL==0.08 ¥# ap=12.5gal ¥ r}uT .

aé=d»(%>1é3~—:~—33 gal
Lk lb,%%ﬁﬁ#gﬂﬁﬁ (Fe) 1%, (9) X

Qy=a¢

Fe=

TG L 4kn(1+/2)?

_ SHP,\( N\* /18,700
%4 Fp=0. 0015<—-—~Vn )( N,,) =0, 0015( o )(

L1edioC, MEMICHRE Lk EBORERES (Fre) 13,
Fme—~Fe"“Fp—~Z 19— 1 47 =0. 72 kt

Fisbb, 71”:‘]21‘%73@&@%"‘@ £=0.35 L:Mﬂ‘éi%ﬂ)z‘faf? (Fm) (24 (16'> L
—Fme<“_1j£/£> 0. 72(—-1i9—5—0—~> 4.7 kt.

Mo +& 0.1240.35 /7
¥ 7o, Z‘S{%ﬁﬂ@&@%‘*@itﬁéolfﬁ@ (Mm) i, A7) kb

My =L- Frne| K's=217 X0, 72/4. 9= 32 kt-m N

ii) heavy ballast condltlon "2node horizontal

W=4+(0.70d*+0. 088)LpJn=48,500 kt

N;
8=0. 038(10()) 0.038x 1. 04=0. 0395

2.=20  gal -
20><0 0395 x 48, 500 RS R
Fe=  o80x5.9 ~2.11 . kt-; »
Fp=1.47  kt
Fm‘e=2- 11—-1. 47=0.64 kt
= 1+0.10 >_
Fm—0.64( 0311010 /=17 K

Mpy=217%0. 64/4.0 = 35 kt-m

aeSW[ We|W _ 33x0. 03182, 200
T 7980x12.5

104
110

)(7. 86%;—:3+a)-= I’f [(7 86~—+a) / (1+a/2)]=ae%K3’ (18)

kt -

) 1.47 kt
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iii) light ballast condition, 5node vertical

CO%E, 5 ETRENIEEO 2 KiEIED L AT %,

RUIRBIEIC X LT RBEER X b ORER A\ 5 Ve L [0/ wdg|W B ARMIEEC X b k% ¥
BINHEOESD 5, Licthd D CEKIBEIC T 5 5 BRI % 5 5%0 k:éntch:ttc Bitvy, Flel &
TR 3 ETOHAE L FHE aft bridge EBMOFEKTIRE % #E 2 5,

W=77,000 kt (E&Wﬁbﬂiﬁm 3 %@%Aamﬁa&f;?)

N5\ 9/4 208
S5 == 32( N2> =0, 022 4( 59 ) =0, 058

=12.5/7 X0. 08=22 gal '

Th
22%0. 058 X 77, 000"
F”‘”—F"’”‘ 7980 % 15 “2 1k

(B3 Reke ‘ M =217%2.1/7=65  kt-m
FMEBIC I, BEERAEY No.4, No.5 cylinder OFEEJV»EQHK%AD’%’%! Hjjjr B B RFEEET
WARDOZ LT, &%4eﬁkm«v?n%ﬁ}%ﬁ‘f\%fﬁf&ao 7‘:%\.03%*‘*@71‘3{2&73&&\, “Fhdb zero &

Qe==Qp =

LTl B,
| AT (ktm) N 2&7#@1&73(kt-m)
| t Tl sk Tz &
s m @ | o | s | e ' ’.,;.__’"'0
AFEHAME 32 35 - . 65 TR

HwigH 5\ mmf*ﬁ:@ﬁ%ﬁf@* BIET 5 MEIT, HEOBRTI fﬁkf’?{‘%ﬁ%f;%< @%ﬁ&%& Bk
UIHEEMEC T 5 B OME L BT bhv X Bhhus s, AR ;orzt&a’m@g)‘m KBED order 4y
BTERTESLES, |

BB DAREE & EEAL AT, IREBIRIEII 28 &E@@zﬂé*}'f&é 5 7b= %L Diesel 40 HARIFEN D
#HeEBIL, Zt?ﬁi‘n—“ooé?% LT ENTh B,
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