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460
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SOURCT {TATEVEN™

CriD =TIy - Ccorrr,
TTY R 70,555, 402

CUL(D =T L0 5210
MCULALLT.0.00 CUL) =0.0
CLL =T LI 1)

U e

VORISR, 475NN, CUL(D, CIhy, CLL(Y

G T 490

WRITEE, 473)NXIUD), CLL (), CU(D, CUL ()

PORMATOO, 3N, N, 12, 97, 305X, F15.5))

CONTINUE

wrEserek NON-BASIS VARIABLE COEFFICIENT RANGING

WRITE(8, 501)

FORMAT (/7 «=7 “Fxx(Cyxet NON-BASIS VARIABLE COETFFICIENT RANGING')

WRITFE(8,502)

WRITE(g, 503

FORMAT *0°, “VARIABLE NO.’L 13X, ‘LI, 14X, ‘CUD’, 16X, ‘UL
10O 550 K=MO, MMN

DO 510 1=1,\

IFONNTOOLEQUNX(D GO TO 545

CONTINUE

177 PTYPE 520, 555, 515

CNVPIRY = (CHW) +ZCR) ) *(-1.0)

CNVN IR = 9999999,

ClRy=ClR)* -1.0)

() TO 508

CNV PR =0999999.

CNVNIRY = CHR) + ZC (KD

WERITE 8 475 NXT(K), CNVN(K), CJ(K), CNVP(K)
TF(K.EQANN)Y GO TO 560

CONTINUE

WRITE], 556°

TURNIAT -7 % DATA FRROR***-UNDEFINED PROBLEM TYPE(COL. 25
1-28, DATA CARD=1) CODE: MIN= -1, MAX=1"
WRITE(S, 558)

FORMAT( ‘1’5

GO TO 1

STOP

END
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It is the well-known fact that the wave making resistance in ship resistance components is
very important factor.

There have been theoretical methods for calculating wave making resistance under linearized
boundary conditions; the methods are theoretically calculated by means of energy consumption
rate and energy accumulation rate, respectively.

To apply the theoretical equations has been confined to the mathematical ship forms only.
However, the wave making resistance of general ship form can be calculated by finding. only
the equation of sectional area curve as the result of recent continued research related to the field
of wave making resistance.

In the present study, the theoretical methods were discussed. Also mathematical and numerical
results of the quadratic mathematical ship form are compared with experimental results. The

results obtained are as follows:

1) The different values of wave making resistance between the experimental results and the th-
eoretical results in low speed range are considered to be mainly affected by viscosity.

2) The effect of viscosity on wave making resistance in high speed range is considered to be
negligible,

3) In the range of Froude Number 0.25~0.5, the predicted value by theory could be expected
to be matched fairly well with the experimental value which is assumed to be a real value.
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2. % R & H

BLitERS pirt —EHED BBT 4, pigt TR et KEHwe R —EHEEA
BRysts BEZ whTe] A =k old e BRMESE cek s 2 KA 2o ATTA
o7 A7,

A, x,y#he FEAEL z& HHELEHMCZ R debA Fge H—Hgd KT EE Po-
tential & —cxo|ch, WM Fifeol (k¥ GERIEREL 4 Potential & 42t 3= %iﬂ;i;f”‘ Potential -

7} = }h, o] ¢ i Laplace 2R Wi2s oF gt=t.
s Eol #3 Bernoulli /52X

—%+%[(c+ G<) + Py + ¢«2]+g(2+0

=[~_P..~+ lL‘ +gz] ..................................................................... (2°2)

o x>0
oleh, GUIA (= el (¥ KEGEE L, o2 WErt AL (x=0)el A= a2 {ijJj M
x>0 ol A &= U] e, ‘
¢, — ¢y, — = BBFEfECl (KT PEBLEE Potential o A Aol A #lh I SLER 0] LR

ol AL ¥y coll kg W% 2 rolEhm fRiEstd oE 2kIES mEEsd (2-2)-
_g_+c¢,+g(z+c) (LJFA’Z)»., ...................................................... (2:3)
o] Bl kMl R— KM ztd HELye 2 z=0¢4
C¢,+g;=0 e, c=—(c/g)¢z ......................................................... (2.4)
7b =

F(x,y,2,t)=0% XE®mS HRelzt 34 z=L(x,y )l
F(x,y,2,8) =z—{(x,9,8) =07} Hl=2
—RE3E Al DF/Dt=0 =
DF _ oF oF oF aF B U PR U (2-5)

D Tt ¥ TV T

A7 w005 23,2 HES TN\ T 1= BTol ok, RN AL =00l =2 (2:5)%
(ct+ )0+ )5y —9:=0
GAAE buls, ity 2K R o] B KMsTA
CQa= s +orevreersnnresinnimsiniiieiiiinn, e e (2+6)
o] Sk, (2-4)el A Le= —(c/g)$ex O BR (2:6)L

C2
— " Qxx=Qx ‘J
g $=¢ N

¢xx+ko¢x=0 .................................................................................... (2.7)
{_B_, ko"—"g/cz
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Je(z) = - . cosnf-dfol ==

n=0, 2=+/x +y k4

— 1% —
L(¢x2 +y2 k) =_ﬂj e'Valtyl Kcosb,40

L f e R
upeka] (3-3)-&
‘7;:4’—1)1? = %St GS:exp[k(iJm cos 0 —z)Jdk
=%5 0J‘ eXPIK (T — 2) JAK +ovveeeeesnmesmnnrenmessanisansess e (3-4>

{H, w=xcosf+ysinb
wtebd (3-2)=

=1 " asf :exp[k (i — (2 + )} 3dk

+2_1rr Zm;S:dﬁjjexp(k(z—Zs) +ik{(x—xi)cos®
+ (}-—y,-) sin 6} ]dk L eiaieseeeeeacteisetesieeriaiaenaattatassiereattatsassatostntentantte (3.5)
4 7] A Z}mz explk{—zi—i(xicosf +yisind)}19 7% F(4,k)z} 73

w

b=y | db] explicliw~(z+/)}1dk

+_\r:df?v(:exp[k(z+i1‘v)]-F(0, Y 1 RSP TSP (3+6.

o] ek ofz-e HiFEI (298 WLs oF et

b= \ daj exp(k{im— (z+f)}](ik cos B)dk
+ 7 a6 F(6, Kexplk(z+im) ik cos 6)dk
= -ﬁ-&ld&jjexp{k{iw— (z+£)})(—K cost p)dk

+[7 a6 TF®, Kexplk(im+2))(~K cos 6)dk

b= Sﬂ,,,defjefok{iw—(z+f)}3(—k)dk

+f:d0j‘:’F(0, k)exp(k(z +i®)Jkdk

o) d7lel z=0%F RAZEEH (2:9)=



BRGEENEAS o ERA B3 7z 195

ij‘ d6{ exp(k(im—£))+(—k cos’ 6 — kok — ik cos 8)dk
21 d g Jo

+ Jri_,,d"r“ﬁ» K)exp (iki) « (— k* cos? 6 + kok — ik cos 8)dk
=0
24

=17 d6] (explk(im=1)) - (=K' cos* 6~ kok— iptk cos 6)

+ 25 p(6, K)exp(iki) - (~ k¢ cos® 6 + kok — iuk cos 6) Jak
=0
exp{k(iw—f)}-(—k*cos® @—k.k—iuk cos 8).

+ %;f—F(ﬂ, k) -exp (ki) - ( —k* cos® 8+ kok — izt cos? 6)

=0

N m(k+kosec @ +ipsecd
F6,%) =~ ((k osec 0+II;:158C6)) EXP( = Kf)errrrermrmemsnessrnssessneenns 3.7)

o osleb o] RAE (3+6)el LA R EA

o= \ de(exp:k{izc—<z+f))3dk

dﬁl = k+kosec’ #+iusect

;—'2,. Je K—kosec’ 0+ ipsecd cexplk{(z—f) +iw} i@k ----evvo - 3-8)
16 2508 kel HF URAHE fEMelE 2y
m % > .
9”‘7{_(-#@& explk{iw— (f+2)}Jdk
| 4] explk{(z =) + i) Jak
__kem iz = _explk{(z=F)+im}] ,
) _sec 0dt9j0 vyl SERRRRRN N -(3-9)
7b =l 974
ri=xt+y 2+ )
oo s
ro=xtEyi4 (f—2)t |
(3-4)% BHHd
S K e o ggp T exRLkG o) iDL :
¢= 7 L T -Y-xsec 0d0-f — ko sec* 6 iusecd dk (3-10)

Db, U x=0, y=00lA z=—fel BB m FhHE] <& A KEEY ERS HEslez,
z=fo] F—IREY mARS (3-10)8 FIFLE FTE Hoe) HEMHS BREA B sk
Ci3-10)% #Hy—F Erho] ol BT (43 BEL K Potential o] X o,
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PHAE7EA 2 #5—3 Beholl B #MBhe] 9% 9 ME. M Potential -2-

b= :Z; ( 7, ) Zm.j sec? 646

T iz

exp(k{(z—f) +iw}]
x'f k— knseczﬁ+z,usec0 @K cevreecrrietictietiisiiiacetiovencescencenseriensances (3.11)\,

of AL, 474
rit=(x—h)+(y=-k)2+ (z2+f)?
Pt = (X—R) + (y=k) 4 (2= f)? ] eoreeeesermmrmimie s (3-12):
W= (x—h)cos 0+ (y—k)sin

7} =
=3 MR Al o & BHMSS XEmEE & A BEHEY @M B
¢= j( )ads-—-jads_[ sec? 0do
o _explk{(z=f) +im}) o .
XL =T ATV K evevererereaeiennrreieteeeneaareaaeseeaes (3+13}

ol Q7] 7, 1y, W (3-12)8 o),
4. Energy W¥eE2 42| & RIEH

ML Potential & FFfe= FRAHFMES JEEeE Eghol Aol Rz, =ehA MMM &R
Ao Fu, HEHHCZT NG Energy &= sl 9k,

HEst 22 RAlGR A= EEERNS K2 5 7 A3 FES 8o EERTE £8d 3
o]4 ol Z [43 Energy ©] B#E 4 A3 =lx, o] iHftEnergy =48 EFEH-S Ko &
A oA BRETE FoR BMIA 7= Zelth. Rayleigholl (k& BERES) K32 peu, pev, pew o)
BB iR dvoll A JHEES = Energy IR peulpdy, pev'pdv, pew'pdv b B3, wEbA JEKS
itk el # 288 Energy {HEEER &

pcpj(u2+vz+w2)dv ........................................................................... (4-1)

olck. 474 p& WEEE ] .

Green of k&4

[weran J soas
SA WIS S REHSCE MR 9714 dS & REEX, b & RE) BRI KL 69

sE s o] oF.
ul 2}4] (4-1)%

#cpm we) zdv"”ijlj'jj Gedxdy-seereeceniorenninnn. tereecesicanes eeneesentennanne (4-2).
94714 ¢ = EUHCE ()= & M7 2 3o
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¢R= lizwcpj.;jl ($6:)s=0 dx dy

R’_‘ljin #pj':fw(¢¢')':adxdy ............................................................... (4+3)
B o
(3-13)2 2%
__mF = expikGw-£)} .
($)s=e T S_xdﬁfo k—kosec’ §+ipsecq :

_im (= ~ _explkGm-)
- _lsecﬁdﬁL kK, sec’ 6+ ipsecd Koodkrrmeeereenneianniecnes (4.4

SA HO0 = RGO o s, A S AL e (adS E (CAs

(é)emo= — -1 fods(" a"H(6, k) kak

- l;/:‘ ngsr;sec Bdﬁj‘:H(é’, K) K e errmom e (4:5)
b v
ET (313) 2] z=0d A
ko 7 -
(¢)x:a: - *: -rOde Seclﬁd(?S H(ﬁ, l\) -dk ............................................. (4Lt)
bos -z 2

G @05), (496)% (4-B)el fUARZEA Ro| kafxlich GrlA o Tir Gishel sh
ST S5 RA EREE AR shd ok B,
14 HO,K)% HWEE delok g,

N explkGE—f)}
H6, k) = k—Ko.sec® 6+ iusec
exp{k@@w~f)}-(k—Kosec’ #—ipsect)
(k—kosec® 8)* + p* sec* 6

e L \ .
A e *(k—Kkosec’ §—iusect)

i f
'CT" (cos k| (x—h)cos B+ (y—k)sin 6} +isink{{x—hicos b

+ (y—k)sin 6}« (k —ko sec’ 8 —ip sec 6)
vg
M, A= (k—kosec? )+ g sec* 6, N

Blcosk{{x—h)cos 6+ (y—k)sinb} - (k —kosecd)

R (CASE e A

+sink{(x—Ah)cos 8+ (y—k)sin @} -usec b
=Bl {cos(kxcos 8—khcos 8)+cos(kysin8—Lksing:

- sin(kx cos @ —kiicos ) -sin{kysinf—kksin ) (k—k: v 4;
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+ {sin(kx cos § —kh cos 6) -cos(ky sin 8 —kk sin )
+cos(kx cos 8 —kk cos 8) «sin(ky sin § —kk sin 8) } - s sec )
=B((k—kosec? 8)-(A,aC,c+ B\bC\c+ AaD,d + B,bD d
+ B,aD.c+ A:bD ¢+ BiaC.d — A,bC d)
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+ AaDic+B:bD;c— AaC,d—B:bC.d3
7] 4

C,=cos(kysin8), D,=sin(kysin8)
a=cos(khcosf), b=sin(khcos?8) '
c=cos(kksin8), d=sin(kk sin8)

25¥ HO,K)S BIRS) 16 @+ 8 @HES ol 9= (4-6)9 Figel HHTE AL
WA 8 FFeRA thgsh o] Mo
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n
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J
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[ [ @oedxdy =4z " d6[ (F.G.+ F.G.+ F.G + FG)kdk (413)
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(5:10)&
=" f@)sin(a+Byad+ [ J1(B)cos(A+B)do
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A STUDY ON THE CATHODIC PROTECTION OF A STEEL DISC
IN THE WATER BY IMPRESSED CURRENT METHOD

Kim Guisig

Abstract

There are the impressed current method and the galvanic anode one in the cathodic corrosion
prevention. The polarization potential distribution and the electric power are more affected
by the anode location in the former than in the latter.

In the impressed current method, the effects that anode location exerts on polarization
potential distribution and electric power have been investigated under water steel pipe and strip,
but such effects on steel disc or plate have not been reported yet.

Protecting a steel disc in the water with utilization of the single insoluble anode, the present
authors investigated the effects that anode location exerts on polarization potential distribution
and electric power for corrosion prevention 'in terms of the theoretical and experimental
aspects.

This paper is concerned with a basic research which premises economical corrosion prevention
on the inside surface of large water tank and the bottom plate.

The results of research are as follows;

1) The cathodic polarization potential on the steel disc surface can be calculated by

E=E{K. (L& /K. (J L&)
where,
o={—9.078log (50h) +16. 731} i,+ 103 14*—19.0
JR X 103 = 10‘2. 7689A40°238 + 103. S06A+1. 4
2) The required voltage of power source for the cathodic protection is able to be deter-
minded by
Vo=I.{0.1441+2.2875x 107*(rh)} x10~3+ 1. 85
where,
L=n/4d% x10™*
3) The required power for cathodic protection is able to be determinded by




