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(D EHP (Effective Horse Power)
EHP =R, (v)-v (In Calm Water)
2 DHP (Delivered Horse Power)

EHP
DHP = ——  (7,: FUQE)
Mo
@ BHP (Brake Horse Power)
DHP
BHP = —— (7,: SN 88)
M+

@ NCR (Normal Continuous Rating)

Sea Margine
100
(5 DMCR (Derated Maximum
Continuous Rating)
NCR
Englne Margin
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s,t,u,v s,t,u,v

“ () | (PIDR) [ (A1 A) | (2) (J) | (P/Dp) | (A1 A) | (2)

+0.00880496 | O 0 0 0 | +0.00379368 | O 0 0 0

-0.204554 1 0 0 0 | +0.00886523 | 2 0 0 0

+0.166351 0 1 0 0 -0.032241 1 1 0 0

+0.158114 0 2 0 0 | +0.00344778 | O 2 0 0

-0.147581 2 0 1 0 -0.0408811 0 1 1 0

-0.481497 0 1 1 0 -0.108009 1 1 1 0
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D2y FQKIS BW 204N 2
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Given | P [kW], n[1/s], R;(v) [kN], z
Find Do [Mm] ,P; [m], Ac/Ay , v [m/s]
= ZUA QAR MES TorqueE TZH Y I}
I nZD ..... K
w0 : .
= 27N & : " i
Cl2AXIOf O=8 4}
MGt Torque | = | Ex0l= Torque

@” "\;,»

/“‘-\)xi {
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Given | P [kW], n[1/s], R:(v)[kN], z

Find Do [Mm] ,P; [m], Ac/Ay , v [m/s]

= 22422 O™ £H0IM 240l FHE T2 841 KOk Ol= =

ot oje s=s | | ZEma)
Wl S0l | = | WO} Ot X =
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Given | P [kW], n[1/s],

Rr(v) [kN] , 2

Find Do [Mm] ,P; [m], Ac/Ay , v [m/s]
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= XHAI3 : Cavitation (BS

@D Keller9] X|ADXH| HE

Al A, =K+

@ Burrill9] X|AMXYH| AS

SIAH 0| RO 2= A4 BIXH| X2

Al

oo~

(1.3+0.32)-T

D

P

2

Al

ool

(p, + pgh” -

p.)

 K: Y338 =02, % =0-0.1 )

—_"T O T -

Py-P, = 99.047 kKN/m2 at 15C Sea water

h* : 5 &% 20l

9 h : Shaft Center height (height form base line)

/

A /A >F- (770/(1/J) ) /{1+4.826 (1/J) ’}-(1.067 —0.229 - P. / D)]

F =

3 2';-' 125
Mr :.B E-'.'VA 3

287 .4(10718 £ )’

BP

P
<«

05 ¢ .2..5‘.
=n-P " hv,”.

v, =V-(1-w) @”l"’t”
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(Question) DWT 7,400 ton/400TEU & MIO| ZAHI0IH M9 =B =2 XI+& ZH0IA 2.

Gien te |

« CIRANE Of= D 9| H S

\

Given Data

o &

H =X+ &3 Al

k<3

=

\

L n]
T

- MCR = 4,500PS , at 220rpm :
- NCR = 85%MCR , at 208rpm :
- D=8 2|85 220rpm

JIEL

- h (Shaft Center Height) : 2.35 [m]

S S BT

-8%F :6.5[m]

Ol) : 4.15 [m]

-9 F(2) : 4 - Sea Margin = 15%
= ModelTest
Ship Speed | M+= 1-t
T [KN R [kN t =—
vikes) |enpps| T IKM [kN] W L T
12.5 1686 248 192.5 0.381 0.224 1.018 1.254
13.0 1965 278 216.0 0.380 0.223 1.022 1.253
13.5 2240 304 236.8 0.379 0.221 1.024 1.254
14.0 2536 331 258.5 0.377 0.219 1.026 1.253 e}

,"-a 2N
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NCR = 3825 [PS]
Nyc = 220/60 [1/5]
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Ship Speed | M4+= 1—-t
T [KN R [kN t W=
vikts] |enprpsy| TN [kN] W L
13.5 2240 304 236.8 0.379 0.221 1.024 1.254
% £50| HHE 32 UNX] His= MY H21o= 318
NCR (SW ) 3,825
P=DHP = x0.736 xn, xn, = x0.736 x0.98 x1.024 = 2.758 [kW ]
1.025 1.025
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P =2758 (KW ), n=220, v, =4.313(m/s), :!EHEQI mé-ll
AE/AOZO.SS, z=4 v
J 24 X4

Power = 2753000 (KW) Fpm = 220000 Va = 43B (m/s) =o

fe_ Ao = 00500 z =4

o 7, It 2RI SIS

N\
N J, p/DYE
| o=dqd FEANE s K,

\X KQ :ch,t,u,v JS(PllDP)t(AE/AO) ZV
\\ \ N

1 \\ ]

ol P./Dp J o &
— ~ 0.50 0.3105 0.4542 0.1049
BN < \ \ \ \ \ 0.60 0.3323 0.4711 0.1428
N O \ \\\{ \ \ \ 0.70 0.3535 0.4684 0.1818
WS S NN $ Q \ \ 0.80 0.3737 0.4570 0.2215
a7 TSN TN N N 0.90 0.3927 0.4418 0.2610
~ PSR NN N \ 1.00 0.4105 0.4252 0.2999
T QM&R‘\ 1.10 0.4271 0.4086 0.3378




o > v 4.313
0o D, = —-= ~ 3.5396 [m]
- n-J (220 /60)x0.3323

1-t 1-0.221
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IEE’%H XA F2X= 28 OlXl

\

ot - FJ GINH| (A /A ) 70,552 [, IRWY =Q Q=

200

AJA 055
550 | i ~ v (Knots) 13.57
320 ‘ - i " 0.3788
510 1 : e e——— _ . | va(Knots) 8.4289
; — ] 0.3339
o ML Mo 0.4727
o L Dy (M) 35416
o Pi/Ds 0.60
260 T, (KN) 308.1892
P I R T¢ (KN) 307.6054
o0 w1 wma ws we  ws {8 7 oms ms o Te-Ty) | =Xt =05838
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7 [ 200 BRI (A7 A) 7t 7 FNBHHIE BEO=IR

(1.3+0.3z)-T
DP2 '(po + pgh* - pv)
(1.3+0.3x 4)-308.1892

A A, >K +

=0.2+

3.5416 “ x (99.047 +1.025 x 9.81 x 4.15
ME2 21 HAHIE JHE0HK 2-79] k8 s Hi58

= 0.6363
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d A F2XIx= EF Ol A ez
I HEH|(A/A,)0] HE
Result
) AIA, 0.65
0.7 v (Knots) 13.48
£ w 0.3791
O> V, (Knots) 8.3696
J 0.3329
Mo 0.4650
0.55 Dy (M) 3.5278
Pi/D, 0.65
K, 0.1411
Ko 0.0161
T,(kN) | 301.1685
B 0.4 T (kN) | 302.9741
. . v : (T.-T) | -1.8056
0.4 0.55 J* 0.7 AdAq AA, (Keller) | 0.6401
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Find P [kW], n[1/s]

« ZZA1 . QAT MST ELQTS

Dy, Pi, v[m/s], Ry(v) [kN], z, Ac/Aq } 2IH0] OIXI2
\

D2mA )} E20ls £ 2HE S5
P ) 5
—_ = -n"-D K
2 7 P ] ? ﬂ
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SHY o= M5
P/D =0.67

JH
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p

1.435
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i
HU | o2
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i}
bl
0x

44 I

J =0.351

I\

0.30

I I
0.40 0.45
J

0.35

0.50

oEmy 9 4
- I A x I* 3 JI = A XA
T 80 a1 g
IHI = AL 74 S
oEmE =4l A8E 2,
=< A (=1 (o)
IHI cl al A
o8 M8 019 2 2|8 {0H)|
2
Kyl J K, . _ R,
=C, 2 2 2
J? (1-t)pD,v
2.0 PEp Va
1 .8
1.6
1.4
1.2 ,
Ve |EHP in | w t |rq2 1 |NIEFM| u, | BHP
1 0 [Kts] calm (2 (3 (4) in
) water calm
[F5] water
(1) (5]
125 1636 0381|0224 (1374 (0355 20z 0470 | 2867
13.0 15965 0330 (0223 11418 | 0352 21z 0465 | 3367
13.5 2240 0373|0221 (1435 (0351 221 0463 | 3844
14.0 2536 0377|0219 (1443 (0,348 232 0460 | 4376
145 2898 0375|0216 [ 1470 (0345 743 0457 | 5020




230
220
210
200

BHP
(PS) |
5,000
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2
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=
HU | o2

=AW=
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rpm at MCR

/. 0
, MCR

/ ¢

/

“15% S.M

/
4 NCR - NCR Power

— 15% derating

13.48kts

_—

12.5 13.0 13.514.014.5 Vs(knots)
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EIHIE.I HI-I IJC_)LXIA 2 II=2 IEI'I XFAT :
= =T TFad =5 18 &53d Guide
CPropellerDB Class |
— =
- TRHF B M5 JMO| AFHEMA
. K, K,
“ I C s |t U v C s |t U v
; s | Py | (414 |@ ] 0| @Dy | (4,14, | @
" +0.00880496 | 0 0 0 0 | +0.00379368 | 0 0 0 0
0.204554 | 1 0 0 0 | +0.00886523 | 2 0 0 0
+0.166351 | 0 1 0 0| -0.032241 | 1 1 0 0
+0.158114 | © 2 0 0 | +0.00344778 | © 2 0 0
-0.147581 | 2 0 1 0 | -0.0408811 | 0 1 1 0
-0.481497 | 0 1 1 0 | -0.108009 | 1 1 1 0
Al
= SEMO Y &8 U0l
Ship Speed | M= 1-t
vikesy |enppsy| | KN | RIKN] W t TR e =TT
12.5 1686 248 192.5 | 0.381 | 0.224 | 1.018 1.254
13.0 1965 278 216.0 | 0.380 | 0.223 | 1.022 1.253
13.5 2240 304 236.8 | 0.379 | 0.221 | 1.024 1.254
14.0 2536 331 258.5 | 0.377 | 0.219 | 1.026 1.253

SDAL 47/83

Advanced Ship Design Automation Lab.
http://asdal.snu.ac.kr



= 911 449 XI+& HEE UL - I¥M &8 HOIHE HEE A

class CKPolyNomial class CResistanceResult
{ o
double C,s,t,u,v; double v,EHP,T,R,w,t,etaR,etaH;

& 5

GRS
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class CPropellerDB

{
public:

CPropellerDB();
virtual ~CPropellerDB();

//member variables

:std::vector<CResistanceResult> m_ResistanceResult; = : MO M &8 HIOIE M ¥

v01d AddResistanceResult(double _v,double _EHP,double _T,double _R,double _w,double _t,double _etaR,...); =
NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEN o
DEMO M &8 HI0IH ME 8=

ECKPolyNomial SetPolynomial(double _C,double _s,double _t,double _u,double _v);
Edouble CalcKQ(double C1,double J,double PiD,double AEAO,double Z); :
=double CalcKQ_Diff(double C1,double J,double PiD,double AEAO,double Z);
Edouble CalcKT(double J,double PiD,double AEAO,double Z);

-‘ ............................................ E ...... 8 .................................
i oH2NMZ OI8M KQ KTHA __
Ship design, Determination of Propeller Dimension,2008.4 Nﬁi‘/‘snu A\N\ubs nttptiasdal.enackr
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double CPropellerDB::CalcKQ(double C1,double J,double PiD,double AEAO,double Z)
{

double result=0;
for(int 1=0;1<47;i++)

LS
result+=m_KQPoly[i].C*pow(J,m_KQPoly[i].s)*pow(PiD,m_KQPoly[i].t)*pow(AEAO,m_KQPolyJi]. u)
: *pow(Z,m_KQPoly[i].v);

} ----------------------------------------------------------------------------------------------------- L]

return result; Ko=> C, o (3)(P/ D) (A./A)"Z

¥

double CPropellerDB::CalcKT(double J,double PiD,double AEAO,double Z)
{

double result=0;:
for(int i=0;i<39;i++)

result+=m_KTPoly[i].C*pow(J,m_KTPoly[i].s)*pow(PiD,m_KTPoly[i].t)*pow(AEAO,m_KTPoly[i].u)

*pow(Z,m_KTPoly[i].v);

} lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll L |
return result; K :chtuv(J)S(P/D )t(AE/AO)uZV 83

1 T Jtu, i P
S ! mm——lnmb'




class CPropeller

{

//member variables
CPropellerDB m_PropellerDB;

double m_V;,
double m_Va;

/1 O] &£
/1 Hf O] Ut HI+=E 11{St £

/IDatebase = T E HIAE S0H = af

doublem_T;
double m_R;
double m_w;
double m_t;
double m_etaR;
double m_etaH;

double m_etaT;
double m_etaO0;

/1 HHO] =5 [kN]
/1 HHC] X1 [KN]
/19vF Hl=
=8 42 H=
11(?)

I (1-t)/(1-w)

=TSN 45 = 09l HiE
1 BE2H o8&

Ship design, Determination of Propeller Dimension,2008.4

double m_KQ;
double m_KT;
double m_J;

double m_AEAOQ;

double m_PiD;
double m_Pi;
double m_D;
double m_rpm;
double m_n;
double m_Tp;
double m_Ts;

double m_NCR,;
double m_P;
double m_z;
double m_Draft;
double m_Shaft;
double dense;
double m_C1;

NAOE/SNU

NELA HF

=5 H=

/1 MEIH|

/1 I HAH|

/1 T XIH]

/1 X [m]
/28 XIS [m]
INeg e

11 @™ == [1/s]

[ 2B = [kN]
/1248101 £ vE W Al
1170k= =8 [kN]

// NCR [PS]

/1 S OFE [kw]

/128 2= ]
I &5 [m]
B8 =2 =01 [m]
A=

/I KQ/J?5 O] HIE

GRRIP o21d3
@8 (DAL

I Dy
o http://asdal.snu.ac.kr
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N

class CPropeller

{
public:

/Imember functions

void Calc_Propeller(); BTN FRX+-E 2H0l= BE WEE 821 Al

void Calc_VariableUsingDB();  //DBOjl I & & atE AI2010] HI&HE = A= BSOS EF

void Calc_InitialValue(); NAHEEE I 1 B0t X3} Hj&E Fust

IH]HE = U2 E HA ST AE HlAS

double Calc_J(); //INewton-Rapson SHH Z 0| 2010 /€ 78t

void Calc_eta0(); /I XIHIE HBAIPI®M =X M) HAH|QM JIE 2 &S ABHHL

void Calc_Diameter(); /EEIH|0 e =840 2 H(D)E Tt

CheckEnum Check_Result(); ITHI & Z 1} Cavitation0] 2HOLHX] Ss= XA IS A Y| 20 2 X TEHOHL
Y

i 52/83
(LT SDAL
?J&& Advanced Ship Design Automation Lab.
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Calc_Velocity();

™

Calc_Propeller();

3rdL

2 Loop

oop

1

H| MEY| (A, /A,) I

Ip

Calc_VariableUsingDB();

2,9l | ¥— Calc_InitialValue();

ZHAE K,=CJ0 SHZE HH

15t Loop
Oy OGEMS ZME IQUIOZI oy lllxlﬂloﬂkl
A B8 (7,8 W J9t I Mo K, E 78

«— Calc_J();

«— Calc_eta0();

CH| 401l 71O JE 0|01 D, 2 71T (J: Va ]
n-D,

-U

<«— Calc_Diameter();

ot D} K, It Z2HAE m=Ept=JR |+ Check_TsTp();

eNa R ialata

B HEH| (4, /A4,)7 7 HNHHH|E BE0t=Ik

T

Check_AeAo();

GRS
\%,‘—':F SDAL 53/83
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void CPropeller::Calc_Propeller()

while (1) : 3" Loop

Calc_Velocity();
if(Check_AeAo()){
O )dH3E

break;
else{
m_AEAO+=0.01;
;u“‘ﬁj % 54/83
) SDAL
. . . . . . ;"'43) 7 Advanced Ship Design Automation Lab.
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void CPropeller::Calc_Velocity()

SW AN FRK5 B

ST F0HRE M, o0l XM&E a2 AI20HH

T) R)W)t; nR) nHE '_I'lgll'

Calc_VariabIeUsingE)V
Calc_InitialValue();

Calc etal();  —— |

Calc_Diameter(); — |

if (Check_TsTp()==FASTER){

m_V+=0.01,;

¥

else if(Check _TsTp ()==SLOWER){
m_V-=0.01,

¥

else{
break;

¥

Ts=TpOIX|

ol Ol 3<%

1

H
111
I'.E
E
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void CPropeller::Calc_eta0()

{
double delta=0.01;

double tmp_eta0=0;

while() & 15t Loop Newton-Rapson SO Z AI2010 JE ALt

m_J=Calc_J(); /

m_KQ=m_C1*pow(m_J,5);
m_KT=m_PropellerDB.CalcKT(m_J,m_PiD,m_AEAO,m_z);
tmp_etaO=m_J/2/P1*m_KT/m_KQ;

if (tmp_etaO>m_eta0){
m_etaO=tmp_eta0;

m_PiD+=delta;
b
else{
break;
b
; W (spAL =™
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12 = =9 ot
«MCR = 4,500 PS X 220 rpm « MJH| HEH| (A/A))
«NCR = 85% MCR o U] £ (v)
en =220 rpm - OIZ W MXIH| ()
ez =4 - OZ8H 280, )
LAHO| 23 BB U2 ME ., t, W - I2EY XE(Dy)
«Shaft Center Height = 2.35 m - 284 OX[dl(P/D)
«Sea Margin = 15 % * K;
«15C OHZ> AMEH p, — p, = 99.047 KN /m* . Kq
MU S+ T  =65m e Tp
o TS
«Tp-Ts
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Ship.h Ship.cpp
?ass Ship #include "Ship.h"
public: Ship::Ship()
Ship(); // 212 834 it
~Ship(); // 712 227
I Ship::~Ship()
‘ti‘| S DAL 59/83
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ff A B

ff e

double in_MCR, in_NCR, in_n, in_2Z2;
double in_V[4], in_EHP[4], in_T[4];
double in_w[4], in_t[4], in_etaR[4];
double in_SHC; // Shaft Height Center
double in_5M™; // Sea Margin

double in_ Tmid; // Moulded Trim

// Constant Bl 2=
const double PI;
const double rho;

=

double out_Aefo, out_V, out_w, out_VA;

double out_1, out_etal, out D, out_PiD;

double out_Kt, out_Kq, out_Tp, out_Ts;
[ MEE
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Wageningen B-series $|HOHAI Al (K;)

OnCalculate()

Wageningen B-series S| AIA] (K,)

A 4

Calculate_KT()

Y

Tp Al

Calculate_KQ()

\ 4

Newton & Rapson i

Calculate_TP()

\ 4

Newton_Rapson()
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Ship.h

Hf M END A

void OnCalculate();

double Calculate _KT{double 1, double Pi_D, double AeAo, double 2);

double Calculate KQ{double 1, double Pi_D, double AE_AO, double 2);

double Calculate_TP{double 1, double Pi_D, double Aefo, double v, double w);
double Calculate _Aefo Keller();

void Curve_Evaluation{double v, double* EHP, double* T, double* w, double*® t, double
double Get_EHP{double v¥);

double Get_T{double ¥);

double Get _w{double v};

double Get_t{double ¥);

double Get_etaR{double v);

double Get_etaH{double ¥);

double Newton Rapson{double ¥1, double Pi_D, double Aefo, double w, double etaR);

void Print_Result();

L
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void Ship::OnCalculate()

{
double AeAnl = 0.55;
double v = 13.5;
double v1 = v * 0.514;
double Pi_D = 0.65;

v A=vl*({1-w);

double C = Calculate_C{P, n, v_A);

¥

double Ship::Calculate_C{double P, double n, double v_A)

{
double rtn_C = 0.0;

rtn C = {P * powin, 2.00) / (2 *PI * rho * v_A);

return rtn_C;

¥
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void Ship::0OnCalculate()

{

double Aefinl = 0.55;
double v = 13.5;
double v1 = v * 0.5144;
double Pi_D = 0.65;

v A=yl *({1-w);

f(x,+Ax)— f(x,)
AX

fr(x. )~

N

f(x,)

P (x,)

s B

yoid Ship::0OnCalculate()

i

double AefAinl = 0.55;
double v = 13.5;
double v1 = v * 0.5144;
double Pi_D = 0.65;

v A=yl *{1-w);
double C = Calculate_C(P, n, v_A);

double delta = 0.001; // delta_x
double 1 = 10.0;
double delta_KQ = 10.0; // 5 KQ 22l &0|

A

Iteration

while(delta_K0Q < 0.001 &8: delta_K() > -0.001)

cdouble Gradient = C * pow(]+delta, 5.0) - Calculate_K0Q({] - delta, Pi_D, Aefol, in_2
double fx = C * pow(1, 5.0) - Calculate_K0Q(3, Pi_D, &efol, in_2);
1=1-fx / Gradient;
delta K0) = C;
I

SDAL 64782
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void Ship::OnCalculate()

double Aefinl = 0.55;
double ¥ = 13.5;
—doubleyl =y * 0 5144

double Pi_D = 0.65;

v A=vl*({1-w);
double C = Calculate_C{P, n, v_A);

double delta = 0.001; // delta_x
double 1 = 10.0;
double delta_ KQ = 10.0; // 5 KO ZX

while{delta_K0Q < 0.001 &8: delta_K0Q
{
double Gradient = C * pow(1+delt3
double fx = C * pow{], 5.0) - Calcy
1 =1-1x/ Gradient;
delta KQQ = C;

I XIHI(Pi/D)E
HAAIFIHA
Tt XU &=

I XHIS 34

void Ship::0OnCalculate()

{

double AeAnl = D.55;
double v = 13.5;
double v1 = v * 0.5144;

for {double Pi_D=0.4; Pi D<1.2;Pi_ D =Pi_D + 0.01)
{

v A=vI "(1l-w);
double C = Calculate_C{P, n, v_A);

double delta = 0.001; // delta_x
double 1 = 10.0;
double delta_K0 = 10.0; // 5 KOQ 2F2l A0|

while{delta KO < 0.001 &8 delta_K0Q > -0.001)

i
double Gradient = C * pow({1+delta, 5.0) - Calculate_K0Q(] -
double fx = C * pow(]1, 5.0) - Calculate_KQ{1, Pi_D, AeAn1
1 =1-fx / Gradient;
delta KQ = C;
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void Ship::OnCalculate()

double AeAnl = 0.55;
— double vy — 13 5;

double v1 = v * 0.5144;

for {double Pi_D=0.4; Pi_D<1.2;Pi_ D =H
{

v A=vl*({1-w);

double C = Calculate_C{P, n, v_A);

double delta = 0.001; // delta_=
double 1 = 10.0;
double delta_KQ = 10.0; // 5 KO 2

while{delta_K0Q <. 0.001 88 delta_KQ

double Gradient = C * pow(1+delta,
double fx = C * pow{]1, 5.0) - Calcul
1 =1-fx/ Gradient;
delta KO = C;
¥
L
1

void Ship::OnCalculate()

double Aefol = 0.55;

for {(double v = 12.0; v<14.0; v=v+0.1)

1
double v1 = v * 0.5144;

for {(double Pi_D=0.4;Pi D<1.2;:Pi D =Pi D+ 0.01)
i

v A=vwl*({1-w);

double C = Calculate_C{P, n, v_A);

double delta = 0.001; // delta_x
double 1 = 10.0;
double delta_K0() = 10.0; // 5 kKQ 22 0|

while{delta_KQ < 0.001 &#& delta_KQ > -0.001}

double Gradient = C * pow(1+delta, 5.0} - Calculate_K0Qf]
double f£x = C * pow(]1, 5.0) - Calculate_KQ({1], Pi_D, AeA
1=1-fx/ Gradient;

delta KO =C;

h
h
L
h
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void Ship::OnCalculate()
{
double Aefinl = 0.55;
for (double v = 12.0; v<14.0; vy=v+0.1) void Ship::OnCalculate()
oy . i
double v1 = v * 0.5144; for {(double AeAol = 0.40; AeAo<1.00; AeAo = AefAo+0.01);
L
H —_ - [ - [ L
Eﬂr (double Pi_D=0.4; Pi_D<1.2; Pi_D for {double v = 12.0; v<14.0; v=v+0.1)
v_ A =vl*({1-w); R .
double C = Calculate_C{P, n, v_A); double v1 = v ™ 0.5144;
double delta = 0.001: // delta_x for {double Pi_D=0.4; Pi D=<1.2; Pi_ D = Pi_D + 0.01)
double 1 = 10.0; - t v A=vl*(1-w)
— - — ! - ]
double delta_KQ = 10.0; // 5 KO double C = Calculate_C{P, n, v_A);
?hlleidelta_ﬂu < 0.001 88 delta K double delta = 0.001; // delta_x
- double 1 = 10.0;
double Gradient = C * pow{]+de ' -
ol Hfa 4 El:r.f'd'ﬂ"t; while{delta_KQ < 0.001 & delta_KQ > -0.001)
} ¥ double Gradient = C * pow({1+delta, 5.0) - Calculate_K
} double fx = C * pow{], 5.0) - Calculate_KQ{1, Pi_D, A
1 1 =1-fx / Gradient;
delta KO = C;
h
L
¥
1
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void Ship::OnCalculate()
i
double Aefo = 0.0;
double v = 0.0;
double Pi_D = 0.0;
double 1 = 0.0;

:j;:Hfi‘lfHHHHHNHHHHHHHHHHHHHH
P ﬁumm'ﬁa Aedo_min
Jf Maximum: Aefo_max
for (Aefio = Aefo_min; AeAo<Aefo_max; Aedo = Aefo+0.01);

{ _
ol Jr=
double EHP, T, w, t, etaR, etaH;

FELLLLEEEEL TR L E T LR L
A EE2 S

M/ Minimum: ¥_min knots
M/ Maximum: v_max knots
for (v = v_min; v<v¥_max; v=v+0.1)
{
—AsHbie v =054+

P EFHA QOHER
Curve_Fvaluation(v, EeEHF'I &T, Bw, B:t, BeetaR, BetaH);

e - e

[ gy gy

G ErTEry

/4 MAHI(Pi/D)2] 21
A Minimum: Pi_D_min
A Mazimum: Pi_D_max

LTRSS

for {Pi_D=Pi_D_min; Pi_D<Pi_D_max; Pi_D = Pi_D + 0.01)

/7 Newton & Rapson SV = Ol 2ol M 1= J3fLT.

1 = Newton_Rapson(¥1, Pi_D, AeAo, w, etak); |

ff etaD2t HIM2 &= =%

fas

h

= -
S HE;

FEEEEEEEEEE LT T
AT 5=T P2 £AH4AH HE;

double T_S =T;

double T_P = Calculate_TP{1, Pi_D, Aefo, v, w);
if(T. S <T_P

¢ [ 2SS AETH
break;
I

£y

I

v MZ ZF= = Evaluation©H].

Hx’fHHHHHHHHHHHHHHHHHHHHHH
J/ Keller2] AEMN AE

double AeAo_Keller = 0.0;

Aefo_Keller = Ealculate_nen.u_lceller{};

if {(Aefo > Aefo_Keller)
{
2SS EETHL

Print_Result();
H

3
I

WL
0
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=
Y
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- Curve Evaluation 84
v
void Ship::Curve_Evaluation{double v, double® EHP, double*® T, double® w, g
i
{*EHP) = Get EHP{v);
(*T) = Get_T{v);
{*w) = Get_wiv);
{*t) = Get_tiv);
{*etaR) = Get_etaR({v);
{*etaH) = Get_etaH(v);
I
V(kts) EHP(PS) T(KN) W t e .
12.5 1686 248 0.381 0.224 1.018 1.254
13.0 1965 278 0.380 0.223 1.022 1.253
13.5 2240 304 0.379 0.221 1.024 1.254
14.0 2536 331 0.377 0.219 1.026 1.253

:..L'ﬂsq SDAL 70/83
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- Newton & Raphson E',"E:'.* o] 1™
v
double Ship::Newton Rapson{double ¥1, double Pi_D, double Aeao, ciouble w, double et3
i

double v_ A = v1 * {1 - w);
double C = { P * powiin_n, 2.00)/ (2 * PI * rho, pow(y_A, 5.0} };

double delta = 0.001; // delta x
double 1 = 10.0;
double delta_KQ = 10.0; // 5 KQ 22 A0|

while{delta_KQ > 0.001 || delta_K0Q < -0.001)

i
double Gradient = C * pow{J+delta, 5.0) - Calculate_KQ{] - delta, Pi_D, AefoD, in_2);

double fx = C * pow(], 5.0) - Calculate_KQ{1, Pi_D, AefoD, in_2);
1=1-1x/ Gradient;
delta_K0Q = C;

L

return J;
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= Wageningen B-series K, Hl&t 8=

i Z Cs,t,u,v -J S

'(Pi/D)t'(AE/Ao)u -z

double Ship::Calculate KQ{double 1, double Pi_D, double AE_AD, double 2)

double K_0Q = 0;

!/ MARINZ| B-series K_[) Polynomials

double C[47]={0.00379368, 0.00886523, -0.032241, 0.00344778, -0.0408811, -0.108
-0.0885381, 0.188561, -0.00370871, 0.00513696, 0.0209449, 0.00474319, -0.007
0.00438388, -0.0269403, 0.0558082, 0.0161886, 0.00318086, 0.015896, 0.04717
-0.0502782, -0.030055, 0.0417122, -0.03977.22, -0.00350024, -0.0106854, 0.0011
0.0035985, -0.00142121, -0.00383637, 0.0126803, -0.00318.78, 0.00334268, -0
-0.0000297228, 0.000269551, 0.00083265, 0.00155334, 0.000302683, -0.0001843

int 5[4¥]={0,2,1,0,0,1,2,0,1,0,1,2,2,1,0,3,0,1,0,1,3,0,3,2,0,0,3,3,0,3,0,1,0,2,0,1,3,3,1,2

int T[47]={0,0,1,2,1,1,1,2,0,1,1,1,0,1,2,0,3,3,0,0,0,1,1,2,3,6,0,3,6,0,6,0,2,3,6,1,2,6,0,
int u[q?]:{u'D'D'D'1'1'1'1'u'u'ulu'1'1'1'1'1'1'2'2'2'2'2'2'2,2,u,u,u,l,l,zpzpzpzpupupupllj
int ¥[47]={0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,2,2,2,2,3
fK_QH M

for {int i=0; i<47;i++)

{

K_0Q =K O+ C[i] *pow(], S[i]) * pow(Pi_D, T[il} * pow{AE_aAD, U[i]) * pow(2, V[i]};
T

return K_IJ;
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double Ship::Calculate_TP{double 1, double Pi_D, double AeAo, double vy, double w)
i

double rho = 1.025;

double n = in_n/ 60;

double D = {y * {1 - w) * 0.51444) / {n * 1);
double 2 = in_2;

double T_P = rho * pow(n, 2) * pow(D, 4) * Calculate_KT(1, Pi_D, Aefo0, Z2);

return T_P;

GRS
bLL'_,r A;SDAL 73/83

’d'\)x‘ { d Sh P Design Automation Lab.
NAOE/SNU http://asdal.snu.ac.kr



