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1. Longi. Strength Cal (5 cases)
2. P— Lines Calculation (incl. displt. & cap.) i
3. Final Tank Capacity :
4. Ullage & Sounding Table (for a large tanker) {

4 vk~5 vt Deadweight #9] Tanker F%itfi:3
et
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Fig. 1.
B2E
T S Condition (i) \ Condition (ii)
% A Ay ‘ A(m”) E(%) l GZ(m) E(%) i A(m?)  E(%)| GZ(m) E(%)
E (1) Analytical formula | 127.02 0 2.070 0 81.55 0 1.768 0
! (2) Digital computer ! 197.08 0.06‘ 2,054 -—0.78 81.52 —0.04) 1.773 0. 27;
! (3) Integrator | 125.43 2.019 -2.47 79.07 —3.04[ 1.689 —-4 49

. REMARKS Sectlon shape is shown in F ig. 1
} Assumed KG=9.0m

1

| E: Relative error for results by use of (1) in %
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Fig. 2. Flow chart of ship optimization process
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DAMAGE STARILITY CALCULATIONS

SHIF = MELLONICS SHIP TEST DATE  SEPT 7]

INTTIAL URAFT = 21.00 FT.

OUISPLACEMENT = 11997,37 L7T.

COMPARTMENTS FLOOLEL HHDS FROM FoPos FT, VoL, PERM SUNF, RERM,
HOLD NO, 3 278.00 = 343,00 «85 «8R
MACHINERY RONM 363400 = 418,00 85 88

LosT B UYANCY
SEACE "VOLUME: PEHM, TUNS KG. LCGe  TCG, HEELG MOM,
HOLDy TU 3RD DK 30282 +85 735 10,36 43,71
ABV 3RD UK 21003 .95 570 18,38 48,43

MACKINERY ROOM a1 7R 8% 1413 13.15 eli

FUD SERVICE TK 2847 «95 77 13.15 ~10.01 344,11 2639

ALJUST FOR TCF 895

TOTALS 2796 13.48  2l.le 1,26 393a
LOST AREAS
§PACE AREA PERM, Tol LCFe TCF,  LOST 1/35 LOST RAM,

HOLD NU. 3 KL} «98 9.1 48,11 52824 4,31 FTd

MACHINERY KOOM 3633 «B8 7.6 13 41515 3,06 FT

FWD SERVICE TK 186 «98 s =10,01 34,11 6143 50 FT4

INITIAL TONS/ZIN, .= 69,52 ANJUSTMENTS TO 1,35

LOST TONS/IN. = 1741} 1« FOR SINKAGE ¢ TRIM = 31704 <= 2,64 FT

HESIDUAL TONSZING= 42,41 2« FOK SHIFT OF Cols = FT

NET BM LOSS = 5e2] FTa

SINKAGE = 5,51 FT,.
FINAL DRAFT = 26,51 FT,
RISE OF CB DUE TO SINKAGE = = 2,39 FT,
IRIM = 9,04 FT,
THIM FWD = 5433 FT. TRIM AFT = 3,7] FT.
URAFT FWD = 21418 FT,  URAFT AFT = 30,22 FT.

RISE OF CR DUE TO TRIM = = 13 FT4

NET KM HEDUCTION = 2.09 FT4
ALLOWAKLE ANGLE OF HEEL = 15.00 DEGREES

UM HEQUIKEN TO CONSTRAIN WEELING = 1.14 FT,

ALLOWANCE FUOR HULL FORM = = 55 FT1,
GM REQUIRFO 10 LIMIT HEEL = «59 FT.
KESTUUAL GM REQUIRED (SYMM, FLOODG) = 59 FT

TOTAL INITIAL GM REQUIRED = 328 FT.

NOTE . MINUS (=) INDICATFS TERMS AFT OF AMIDSHIPS AND OR GAIN

Fig. 3. Damage stability calculation
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Fig. 4. Sample graphic output

Frame ¢] Cutting ¥ Bneding £} Welding il 3= Bifdignrl At Machine & #felA ¥iz# o

Numerical Control fi.2.2 Computer Program & %% o] 2 gk,

#:# Line o] Numerical Control =} Digital Computer & &4l System -& i 2 =4 BT REA
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6. EfaRT EEolel A
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A. Naval Architecture

491 = Computer Program -8 v-%3 zr},
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1. Hull Scientific
(1) Preliminary Design Program
Deadweight, Speed, Draft 2o} w}e} 23125, Weight, Power, Trim, Motion meol Fakski: HHE
w9 EIEsSe HEH

5} Lest cost ship ] #¢E-8 e E Program 5} A A
@ ek
(2) Preliminary Lines
Length, Breadth, Depth, LCB, Cp, Cs %] W@} Hydrostatic Table, Bonjean’s Curve, Cp Curve,
Capacity #-3 #igs) Ak
(3) Longitudinal Strength
Offset, Wave Condition, Weight Distribution, Section Modulus %o 24 fipie] Shearing Force,
Bending Moment % Deflection -8 3% <t+}.
(4) Floodable Length
Offset, Permeability #5o] =2} 4] Floodable Length & Flgiste] Curve & iiiErl.
(5) Damage Stability
Offset, Intact Condition ¢] 48] Draft, Damaged Compariment & fifife] wheb BAREN AL F&
o} Inclination yel] % 2t 2 EEKS BEHRC] BT BHEA.
(6) Hydrostatic Calculation
Offset o] 4 Hydrostatic Data % Table, Bonjean’s Curve, Draft %} Displaccment Disgram % ¢ ®
Draft o] 4 Incline &#j2] GZ & ##dtad Cross Curves of Stability 3 13 F+}.
(7) Tank Capacity ¥ Stability
Frame Offset 8} Cargo Hold 2 Tank & 2B~} $igs 3 Draft 8} Trim Zo] Foj29 r Capacity
kebm B HMHREE $14 Stability 2 ZEste #EE @k

(8) Ullage ¥ Sounding Table

4 Water Line o 42 Capacity o] &} Ullage and Sounding Table -&- wl-E+f.
(9) Hull Steel Weight 94 Moment
Offset, 752 EREMRES, Midship Section Fel efxlst Weight #/5-3 ShAlsla o= ¢ H#g
&l = 29 A Control o 3= Weight and Moment Control Program 3} ilifhAl# & v},
oelzE, gl BERE NEEmes ¢sdh
(10) Launching Calculation
##¥:, Launching Weight, LCG, #ike #kpe, Offset o wheb ikesibfacr #oNifg, W
), Acceleration Curve % #H&is] &+
(12) Ship Hull Vibration
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(12) Rudder Offset
£l Rudder Offset o8& BRfEfhol =be} £k o o
2. Hull Structure
(1) Structural Scantling 2] Derivation
#, BT A0l Scantling & M3 RUTA A, RSRETNIS HAEE FEET Sl kA EEGh
(2) Double Bottom Design
Hydrostatic Load off =}x3= Stress 2} Deflection & &M sho] &, Fafad 2o}
(3) Web Frame Design
Area-Moment Method o] {3+ [{2k30-3 Inverse Matrix fizgfo st g 85 gk e},
(4) Cargo Boom Analysis
WA {(ifge] =akA Critical Compression Load, Moment of Inertia, Section Medulus, Bending

Moment ¥ Stress %% 2f® e}

(5) Hf# Rigging Analysis, Cargo Gear Force Analysis %9] %
3. Hydrodynamics
(1) Propeller Design
A4, Towing Tank HEYIE, 3 /iitel el EHP, SHP &8 BHP, npyhye %& it

(2) Propeller Characteristics
Pitch, Torque, RPM, Blade %, Cavitation % %52 Parameiric Study & #fgelA v}
(3) Resistance
Tank Test Ft#l o Mimib /el 145 Resistance 47,
(4) Hydroelasticity
Hull-Appendage 2] Eigen-value, Hydrofeil & 4k BESEYT.
(8) ¥ifb Ship Motion o} ANy WK HHol % .
B. Marine Engineering

1. Vibration

Hull, Shaft @ Propeller Blade & @)yt hic e} e REHT.

1S

Heat Transfer
Steam Heat Balance, Steam Condenser #it % » f#{i7~) Cooling System g7t
3. Piping
LPGR AT 813:) & Fim <t Piping system 2¥#t Ul Ventilation System rifif 2.
4. b, %82 Shaft, Bearing 2] Machinery & #¥ibqb@el Wiis vk,
v MRS
Section 4 o] 4] & R ghulel o},
o}, #iff Operation
Ship Trial Performance
Trial Speed, RPM, SHP, Fuel Rate o} =t} EHP, Table of Speed, RPM, Fuel Consumption, Mile
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Endurance, Wake Fraction #¢] &) mam= v},

2}, Statistical Analysis of Data

el MG #AE) Data ol @ AR % o 08 el Fme

CWNER'S TAQUIRY ‘] Finding Optimun Prineipal Dimensinns e m e
(DT, Vs, Draft, etc.) (Cost, Waight, Zoonomics, Power, Trim, eta.) A
i

Te

k

Determination of P HP, n.,
( Principal Ferticular }———)I EHP, Propeller Dosign, BHP or SHP, B Mys Ao ete. }........-__

j

L

i
!
}
=~
\1 !
[
b

1
CP Curve, Offsst =] Required 1lfy )( Midship Seetion ) ! :
Praliminayy-Lines T by

— I sneral Construction t
Bydro. Calculation % Bending Moment - v
Bonjean’s Curvo [ : 1
Sapac - 1 I ]
Copacity Data i {_Fl.,odab.xe Length v
1
, !— Intact & Damaged Stabiliny }eﬁm—,.--..._____.f\._._._,._-_.: :
Ship Specification ) 1 :

|
Outline Arrangement : :
[

i
[
. bl
Hull Steel Weight Estimetion [§— === -~ == == —=—-—— PROPRITER MANUFACTORED —— —— ~ =~ [ !
o
l l'l‘odd's CRT Calculation1 _________ l’t\ _____________ 4{' »!

T
{ s ) MODEL TANZ TEST ———-——»f'oemued Design of Prop, |

Hydro, Caleulation i
Trim & S 1ig;

Mould Loft | ydro, Table EI im ability I

l Bonjecn‘s Curve
Returned Cffset ’

L —-ICapacity ‘l——

Leunchirg Caleulation Frmeas Tom
Leunching Spesd =] Cross Curves of Stabllity |—m [Predictod BHP or SHPJ

~—1-(G.T. ConfimationJ

SHIP LAUNCHED

DRAWING ISSUED

Hydro. Calculation
|~ HBydro. Table INCL, EXPERIMENT

i
1
[
|
!
t
'
t
!
|
1
1
4
!
1
|
|
}
i
!
1
1
!
1
1
]
|
1
1
|
|
I
'

X e e e e o e

Draft Dispt., Disgram T MEASU s ‘I‘FL
Trism Table
——l Cepacity = € ‘“{ Ullage & Sound. Table , Wind & Current Correction l
— ﬁ g
Croag Curves of Stabdlity ! Trial Anslysis |----= \1"
L t
!
(Stability Curve) [[Tosding & stability Information |-~ <sowsasmnneusman

SHIP DELIVERED

Note. 1. Iiems in parenthesis show the works by manual calculation.
2. Items in single frame show computer system developad, and number itherein shows majur pregram as listed on Tablel,
3. Full line and arrow shows routine work flow.
4. Dotted line and arrow shows analyzing and data feed-back procedure.

Fig. 5. Flow Diagram of Designing & Calculation of Ships.
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8. Digital Computer & FER 3 SIS

% 5 4= Computer 5 WMSHE 41582 Fikol A Bl 42 General Flow & #7433+

9. #& &

Digital Computer ¢} At h7i#:e #} Hybrid Computer(Digital Computer £ Analog Computer & #5732
7] 749 Computer)?] Ba%o] {k3at Piz Man Machine Communication System & #4%= “Trial and Error
Method o] k¥ xl =& GEFFEREFEC] B HAe BRGFT Qor B mmdAE B
ZRET 94w Factor T3 BefufEat #B) Parameter &, Test Data Series % 1! Regulaion - 2, R}l
Aol 2 fRMAYQl AE R TIHESHA St gieh
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