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Table 2.2.1 Principal Particulars (1)

Model SR171B SR171BA* SR171BI  SR171BIV

ITtem

(m) 2.00 2.00 2.00 2.00

PP

(m) 0.3809 0.3809
d (m) 0.1120 0.1120
vpp (m3) 0.04714 0.04362 0.04406 0.04396
Vo (m3) 0.02181  0.02181 10.02203 0.02198
L. (m2) 0.5573 0.4834 0.4370 0.4422
Ay (m?) 0.04140 0.04140 0.04152 0.04180
L/B 5.25 5.25
B/L 0.1905 0.1905
B/d 3.4 3.4
ZVF/O.lL)3 5.453 5.453 5.508 5.495
AN(o.lL)2 1.035 1.035 1.038 1.045
Ch 0.5524 0.5112 0.5164 0.5152
Cop 0.5112 0.5112 0.5164 0.5152
Cp 0.5692 0.5269 0.5306 0.5258
Cy 0.7315 0.6345 0.5737 0.5805
Cur 0.6345 0.6345 0.5737 0.5805
Cy 0.9704 0.9704 0.9733 0.9798
£(%) 6.23 6.23 5.1 5.2
Design F 0.28 0.28 0.2774 0.2774
us 0.4 0.6
V1 0.0210 0.0210
Vo 0.0215 0.0215
F/Fo** 1.3 1.3

* Symmetrical model taking the fore part of SR171B

** Ratio of strength of bulb singularities to a fundamental
unit FO




8°1 £°1 €°1 £°1 01/a
L8TO 0 8510°0 ) 6020°0 6020°0 0a
L80£0°0 SILTI0°0 5922070 S9220°0 Iy
9°0 970 8°0 9°0 sn
u
Z852°0 9z°0 9z°0 Z8ST° 0 9z°0 9Z°'0 z8sT’0 786270 9z°0 9Z2°0 3 ubTseaq
"9 1°9 L°s 9°g £2°9 €279 (%)3
2996°0 00L6°0 00L6°0 Z9L6°0 00L6°0 00L6°0 LELE™O ¥0L6°0 00L6°0 00L6°0 1y
AM
1£45°0 0¥89°0 ov89°0 SP8S°0 0¥89°0 0¥89°0 S085°0 66L5°0 0,970 v0L9°0 o)
TELS"0 0v¥89°0 086L°0 S¥8S°0 0¥89°0 086L°0 6085°0 66L5°0 v0L9 0 62LL°0 My
d
0LLS O vGLG O 9819°0 9vL5°0 $SL5°0 9819°0 GELS'O €2L570 vZLS O 9819°0 o)
Jdd
GLSS O 1865°0 185570 609570 1855°0 1855°0 5855°0 G567 0 756S°0 7555°0 o)
GLGS 0 18550 000970 6095°0 1855°0 0009°0 G855°0 755570 755570 0009°0 8y
£0¥° 1 60t° 1 60V 1 SL6LO SZ6L°0 SZ6L°0 6£0° T G£0° 1 LEO'T L€0°T NAqH.ov\zm
A
560°8 S0T°8 S0T°8 £85° ¥ 095°¥ 095 % 966°6 7267 S 126°S 1266 ¢ (11°0) /7 A2
ov°¢ ov-¢ ov-¢ ov-€ ov € ov°¢ p/d
(A4 AAL0) zzT2 0 L9910 L9910 S06T°0 S061°0 1/49
S'v Sy 0°9 0°9 GZ°¢g GZ°¢ /1
W
Z1950°0 G£950°0 S£950°0 061£0°0 0LTE0 0 0LTEQ O #STP0 "0 ovI#0°0 8ET¥0°0 8€TF0 0 (Zw ¥
T™
60570 080970 £60L°0 968£°0 095%°0 0ZES" 0 442 N0 8I¥P 0 LOTS 0 8886°0 (u) ¥
8€ZE0 0 ZvZE0°0 4 ZAXMO £€8T0°0 ¥2810°0 ¥Z810°0 Z8EZO 0 69£20°0 69€20°0 69€20°0 (guwr) I
dd
9L¥90°0 ¥8¥90°0 L6900 999£0°0 8%9£0°0 7T6£0°C S9L¥0°0 6ELV0°0 LELVO O 6TTS0°0 (gu) ( v>
LOET 0 LOET O 708670 #086°0 0ZTIT 0 0z1T°0 | () p
ad’a A0 iaaa ] £EEE°0 €EEE"0 608€°0 608€°0 (wy g
dd
00°2 00°¢ 0072 00°C 00°2 00°2 00°2 00°¢ 00°2 00°¢ (wy "1
w
LOTLTHS eOTLTHS O1.TdS GOTLTHS eaTLTES BTLTYS 9PTLTES yPTLTES epPTLTIS PTLTS | ooy At
(z) saernorixed Tedroutad gz'¢ °Idel




A

0.20 A

0.15 4

Side Source

Bottom Doublet

-~

UpPer M =015867-0.20895¢' +0.550148-198096 £+2.194892°- 0.71380%°

g =0
lower Y, =0.16(1-3"Y
2, =-0.08 ‘ eu
2 =-008

S~ Lw of SRI71B
Aso

0.10 +
0.05
o . '
X 5 Y 8 S EP
Fig. 221 a nsO, nsl, nB (SR171B [, BIV, d4, d6)
Side Source UPPer 1,=01863243- 030277878 +1.01848038’-3.2706 375" +3.5682223~11996088 | 2=0)
- lower 1,=0187(1-%) , ¢=-00934 C7—
Bottom Doublet 1, 20152 (1-{zs) ¥ 2=-00934
Scge SOUCe  Upper  1,=013884-0.18283 ¥’ +0.48137 T ~1.733343° +1.920533°-062458 3* | 20
ower n,=0M(-¥r , ¢=-007 .
) H
Bottom Douplet n=012(1-5) ) | 2=-007 i
g/[ "'%\p \
015 {——0 __ T~ \
_“R‘_\ - ~~\ e
— \\\ Neo
OJO" \\ ' N N
7 n ’\\\:\\ | \
0 i ' ‘\\>ﬁ\v
; ¥ y 8 9 FP SS.
° o2 o4 06 08 1.0 3
Fig. 221 b ns0, nsl, nB (SR17le5, c7)



ad ‘dIA ‘SIA €%

t g 6 g L 9 S, Y6, 800~ 9Q0-  wQ0- 200- O
M2 unt Gy
z u_ ey . i P TTAUS om_wug QA
wﬂ._c_,m@\wwhxvo.omw won;u N vw A
w@on 0L=QrY:S
00 -C
FRO0 37
! I
") q il Up Y3 .
y 9520000 [ ¢tO b 2910000 0- 80L000- [
S /gbbsIy0 P ¢ /SCL0000 S0R000
g 90251610~ z  £V01000- £56000- Il
| 2/888170 | 62260000  €51900 |g N
n:\mﬁ
1/d ~sw 7'z ‘bra
1%: 20 10 0
R
O2nW
(ObZy0*D) I
(POLSO="D) TG L L LS4 . i
(GLSG0=0) LOLLINS _.m.a
e /Iv s 1 Aommv Ub :
(251G0="7)A8 7 .
FSSS0=vP| LLLYS (6095 0="
4 GolLIYS -
(GBS5'0=D) QPLLLYS ol
. Se
Wy g 3

'z °bTa




aoanog opts wnwtido yz2z °~bta

Ol g0 90 148; 20 o)
d3 6 8 L o . S
' ' _ . 0
e
- 20
- €0
- b0
- G0
3y 7o €p 2o p ()W
90 SIEE8Y' 0~  2v995L 9%e002- 68696l —--— LD
90 tS8612°0-  €86990 G2lpl0- 25280 —---— G
80 09880Y'0-  2Gi82°L L2l29L- L0 ——QpD
90 0z0gss0-  SS0zZLL  S00e%L- 169gyL —-— $P
90 peLLEO0-  BLGOEO S06220- 8BS0 ——— N§
b0 1OpE/0°0  E¥L000- 199220 109600 ______ 18

12U
(Fpusteg=(u



tw-m Qu

seaanDd-dp gz "bid

g0 90 - +0 20 0
6 g L : S




SBAIND~TMT

d3 6 8

9¢¢

“b14

glLlds

600

-0l0

—16—



(AI9 ‘[ 9 TLT¥S) sueld Apod

(90=n) NG ———
(FO=s) I8 ==~~~

L°%°¢

“b1a

Y2

- GLO-

- O10-




soaIn)-dD

d4 6 8

8°¢°C

b4

\l\:u o G9 Ye)
GO —--— ' 90
P/ 95 90

VAN




g/1~p/49 ‘4/1~8> T1'¢"z *b1a

—1 g —

19 : - &0 09 . 0y 09 &/70; 9 04 9
102, 2% 050 /10 060 — =05 0 /104, 02 o 0L, 22550
> ° | §4 & # L] 4 °
S agus 550 « P 550 g ‘ev 550 L gui Ago b
: v ' " ? v . v .
gk e &0 N TR B¢ T
B i ¥ ox mu %,U ¥ A mu K2 A i’ £ x mb B 2 % x mu
39" 1090 39 {090 39 {090 39 {090 Jo {090
0/ 09 &1 0L 09 g 04 , 09 4704 09 0/ 09
© (]
Y17 ayon * e - /1% oy0 52 010 a * oo U1 0,03 ez
o4 * N * 6, x o, x
x  x° x  x « 10 PR
AR « . A AL PR
* i R 8 . :
£, g P os B B 0'g » Iy {os . A 0g
Y T ’ @ o b x o~ * ™
C} ’ @ °
. « m - m x P M . T m
- - o -1 -] -
v L LY Je St M ¥ St v o 7] St v s ¥ S°¢
B s 13 4 . . , s ,
oy oy R los .
El 3 4 3
Y w7 P L CETTRN R L £ w1 P4 £ w1 | PG
¢ SLEEN I 3 [STEEREE & NTEEREE] 3 ISTEER B
] AN | o IN0OTH/Y | B ] o> %% | o | 7 N0 %8 | B
£ LELLEE) A E 05¥yD 43y | A ¢ obav 333 | & £ GouvIa3d | A
yi xmzn#zﬁ x 7 «uww u mnm ﬁuupuﬂ “ ¥ WINIVINGD X 3 xwunwkuww x
ELENE] -IANTVIN . ;s B
w.n [ElLA] M Mm = 093V2 [ 53 [GILE [] T uq%@%«w M w.,h CUGTTR) M
qinS 40 ON| dIRS 30 X1 [SXdwW ANSIOON| dIHS F03SAL [DIAYW JiHG 30 ON| dIHS 30 3411 [navd 4IRS 30 ON| 41HS 30 32AL |8V [ 45 30 ON[ d1FS 30 34 AL [SavA
(%8S) GasDh) (BSH) posD) (k£l) gosb) (B£S) 29sD) (88£) | 8SD)



N

| — —
6062 64 6668 70 L/g

¢4 By

N I e e
24 26 28 30 32 34 36 384042

8/a
(%)
Cs
30F
20
10k
; e
50 52 54 56 58 Ca

case. o, e 3
(73‘15)
(%)
N
20F
10
0

60 62 646668 70 12 /g

B
§.3) /d

20f
10

o—— —
24 26 28 30 32 34 36 38 40 42

)
301
20F
10F

o]

50.52 .54 .56 58

case,. s
58%)
%)
20+

Lsp
0 ) —

60 6264 6668 70 722 L/

1)

201
10
o]

24 26 28 30 32 34 36 38 20 42

(%) Ce
301

10}
o 1
50.52 54 .56 .58 Ce

cgse. 2
) , (53 %)
/B
20}
10}
o} L — |
6062646668 70 12 /g
B
L /d
20r
10F
o I s o e Y
2.4 26 28 30 32 34 36 38 40 4.2
8/4
® Ca
304
20}
10+
o —f
50.52 54 56 .58 Cs
Q(G,SG 4
43%
%) L )
/B
20}
1of
0 b
70 72 74 76 W)
| Ba
20F
10}
O I ——
24 26 28 30 32 34 36 38
B/q
% Co
30f
20}
N — I
[o]
50.52 54 56 58 Co
2.3.2 Histograns (L/B,B/d,Cp)

Fig.



(SW) soaxnd ua~Mmd ¢£°¢°z "b1d

qm\\( 0£°0 620 820 /20 920 G20 ye0 £2°0 e2 0

>"C-K .

( “ 8s ) ( ” ) ¥
( Y 18) ( P ) Jo! @m>m>mlm: _™9
( v /) ( y ) o AY
( v £5) ( v ) v
A \\. M,vv m 4 .v X
(S7300WN 85) (J31YNWILST) od o
(610=°24=X) (1LS3L YNVL) § W




dd

(W) seaxnp-dp umwtido H€°C "bra
6 9 y £ dV
=3y 0/ 1591 [945°0(7 *
—--— 1| 69 [0697 [PSOH ~ 120
—— 4 12971 |SL50 (3 ~
— — | 0L (F09T [#LSO|VS W
29 229711890181/l |
(7837 97 | ON'W 70
190
1 8°0
(x)9)

01

—292-



(9TLTAS) soaInd ug~Mmd G-¢°Z *bra

Y4 0£°0 620 820 20 920 S0 p20 £20 2270

4 e
) o M o 0e
X % "
10¢
10°9
10°8
)
: o 1001
( 2 8G) s X
2 s 4
( - 18) a M\N>N>hfu ol 00X
( ¢ £1) % a MY =
( z £9 ) % v
( 2 £7) 4 X
( S7300W 85 ) (031210344 ) od o}
(p2°0=X) (1S31 ¥NVL) §1L14S




soaInd-dp 9'g°g °*bta

d4 6 8 L 9 S 4 £ 2 | dv
_ ) 0
Folaay] ¢ 9 8651 4 3 v [P J
—X=itil 077 126571 + ’ AP J
psy=i 29 |4l + » volg . 2 120
ooy 04 [ie9r » |+ 17 gl /
..... ¢9 (4291 10L6'0(895°0(1650 | 1¢!
SNIVYN ?\&\ Q&mﬁ tu d ) g7 |ON'W
190
y,
19°0
180
(x)d)
_ 01
FVRYTLESS S qy dek il tpg AN ENdEFH S LY AT 1 2g
ARI%BL YAV EX TS Y dedy £ Y g1l ,\& 399 .19



S9AIN) UJ~MD L€ °"b1dg

62'0 820 120 920 620 ¥Z'0 £€2'0 220

- F ) LI 1

| .,ﬂ ¥ | O
B o
0°¢
4 o
1 09
( ’ ) 1% e
«( ) 3 =
( % ) A _ v 1 0°8
¢ g ) 18- od X
“(Q31VWILS3) 3dAL010dd odQ o .
(LS3LYUNVL) 8Lat¥s  —— | 4 ...,
, . | | .
m\~>~>.%|~| _ M |
N Y] 0rxX



seaanD-dDd 8°£°Z "bT4

o

709’1 | p4S0|d_*
12971154501 dJS5NW ]

229118950414 \ 1 20
(0g37| d |ON'HW

80

(x) 9

0l



(6004 ‘9TLTH¥S) ueld Apod 6°€°Z b4

1411

186

ww: 1 INDTHDT ]

1758 _ _
00y *JIWIS

18yl 7481

|

0¢ese

Moy

T 09 |

N— ,
:::::
™~

™MQo0l

—=7rril [l /]
|/

™N

TMoc |

1145



(6008 ‘€TLT¥S) saaInd ui~¥A gz "bTd

—o——(@qV07 771481 L14S

16/
= =U . .
r = 0£0 sgo_ . o.......020 10
S PR B
P i
\N\M\i\\sw\\\\\.ﬁ
e &
Nepl S
_——a— v ) 6004 ¢ M\M& ”&&

£00°0

G000

L00°0



seaanDd-dD) T1°€°Z °b1a

d 6 8 L 9 S y

T r S o

'S°S HIv3 IV
NOILVIAZG QdvaNv.s ='Ip

'S 'S HIVI LY
S3ILVYNIQY0-9) 40 INIVA NYIWN =]

0 (§7300W ¥ T3dAL)

. - (x)d)
- 01
—-— | 9 USI1999°0 509015670 ¥E£90 T 8190 65T | GE9 [Y-C W
——— | 0770207 7189°010850 18670 U-m,@ 06190 9% Q OV S T y-2 Wi
......... S5 128858970 rwm..m.w@ 199670 __me 0120970 0%e 0077 [V-1 W]
SHAVH | (%) [ (g7 | Vd ) ..?Gw tw _ g9 b\m m\Q oz.tlﬁ




L2°0

92°0

seAInD UI~MD CTI'€°C “Bb14

52°0

reo £2°0 220 12°0 020

RS Va3

b4
v

v

( ~  DVEW o
(@31YWILSI)od #
(910=0) 1S3L YNVLIEW —-—
( “ JV-CW @
(g31YW1S3) 00 A
(92°0=W)Y 1STLNUNYVL) CW ——
(. ” YV-IW
(qFLVYWILSI )60 2
(810204 LSILYUNVL)IWN --=--

X

&Dw\imﬂ
MY

n

0!
02
0°s
0#
0°S
09

0°L

c01%



g/1~p/d ‘d/1~90 €1°€°C "b14

g
0L \q 09 0'g o
05°0
O .
\\ Q v\\w §S°0
x X@ R e "
' xomru%o v !
Iy I e |
o o Iy @ . a .wm. ao \U\& 1090
® e | .7
I ? | g e 8
B W ] cH . e
by == e $9°0
0L m\g 09 0's o'y
T 10°2
2 e
# Po ° P m
PO o . to0e
x *x oX )
o —n‘ x L o _
X N
o] n o ERP
x 2 0'¢
g
° o s O -0
v “ iss
3 Hom FINVEL] 1
F g J34/4V31 W p
T i Mg
49 %97% 1 =
] : VNVAYE | o | 10'F
5290 ~625°0 : §) | ' d315v0) VIS | 6 | i
Z 02139 | & 'y
ST3AON Y9 13d44L 40 ON V101 02 YINIVINOD | x ;
I ANEavI v v
82 | 0VI| o
SIBPOH|  sdiys Jo odhl [ s34,

or 81 09 0s 0¥
\Olil _-_—— - = = 4
g 24
%ﬂ x ¥R i \\\ '
W x xﬂ#ﬂ%o NQ \\ Q )
L LT x '
¥ J
8x @y g WQ A A [e] \O
° o » ; s .7
o PR p e e
1 P
& ---mo - o’
9 4
ot 87 09 0% or
°
o]
Q0 o [
P ) %
* x Ou A
u.,. « By ol
Xy «
° x B a 2
»n x
x D
0 [e] ™
o---"P- oo - 0
) v ] wy) HdT [ 3
' I S37¥35 | >
7 P I AVIH | »
V2 §INIVYL] &
4l EELZELZEIREN
-1 RELECEEEN
G290 ~§250 : &) 7 | INOD *d [ p
I VNUNVE | &
3Id4 ON 7Vi04 | EISVoI VIS | o
wontnvo «m 1 400N 7 [ T RN e
B2 NINIVLINGD %
[ [ 8v) uvo |
L1 E 0bd¥vV2 | o
TSPOWSITIS 10 S9ALSHI P

090
g
590
02
§e
0f
St

L

124

S’y



M| Lp
20

Type Il F ! I A
10 :“D by
od bt b
54 56 58 60 6.2 64 66 68 7.0 7.2 74 16 7.8 L/B
20 ,
10 Tgpe I

50 52 54 56 58 60 6.2 64 66 68 7.0 7.2 7.4 7.6 78 L/B

%) Bd
20 //
I R

oo T"'l--—'—--1

1 i H : Fo--nq

24 26 28 30 32 34 36 38 @6
20
10

1 rl ————

52 24 26 28 3.0 32 34 36 38 40 42 44 46 48 %
%)

20 Cp .lr_“"L ro
10 R e N
A TR
0.56 0.58 0.60 0.62 0.64 Cg
20
10
0.56 0.58 0.60 0.62 0.64 Ce

Fig. 2.3.14 Histograms (L/B, B/d, Cg)



(x T 2dAL ‘ [ @dAL) soaanp-dD JO UOT3IRTAS(Q pAepPUER]S

9

S

gT1°€°7 “bta

00
00

X o X

oxe X

-

4

NOILYIAIA GYVANYL

-

¥

‘$'S HoY3 LV

'S'S HIVI LV

-

s={o

SIIVNIGY0-9D 40 3NTVA zﬁzn_@

o

O X4

xX

o X Q¢

ox

Ox 4s

(MIdALY!] ~

oxd« X

o X

PX=%

b -4

(TIdAL) +#

(13440403l

(I3diL)!]

0.

x

(xyd

90

80

0l




soampd-dDy 91°€°Z "b1d4

'S°S HOVI LV
NOLVIAIA qyvanvLS=40

'S'S HIVI LY
STLYNIGH0-9D 40 INTYA NVIW=1]

.&OH.\ x
(JI3dAL) 1] -

22/50=3dy INVIW —— ——

26,50=9d)  ZNVIW

(xy47)




soaIn)d-dD LT1°'€°Z °bta

-

P
rd
“

z

< Z B vD T T
z < m\ cl) —-—
P 4 =g -—-—-—

0'65=%) 26/50=79) ZNVIW

05=f 26/50=d)

A\

k4

nmn:skm

(JI3dAL)

x

.\l\ .

20

Al

90

80




Ruli2-p-vV: 7%

Cw=

x10

(1.0
10.0
S .0:
8.0
10

6.0

50
40
30
20

10

64 |64%| MODELS vl
. d o |SRI7ID Cf%r=60) a
A | & |MEAN2 (fw)=5.0) v
~ _ 3
ml | Ol %)= 5.0 v
.z | 02 B f(’/,) 4
m3 | O3 5k ”
L @4 ca |V Y "
vi Vi — P va v3
v2l v2 A ” 22
g vial| v3|| & " v
w4 | V4 B " 3
i vi vi
73 v2
4
- 4 2 :7? 2w
v v3 v v3 3:E'|
B2
i » vd v2
v vi | 2
vi v3 : v3 - ?aa
» vi |0‘
- v vi v2 2.:;
v v3 va v3 '8 4
w2 v | 2Ol
3
N 3 v3 2@ ‘I
v vi i
Vz vl 92 |& 283
0§ s B
2 b 3
-V 48:3 ;2 A ZIE"
[ 32 | 2
2§v3 3 . . 3%04
- ‘ s A 3] 2-2
,!‘;" (o] 2a 3
2 ] :23. 32 4ly
L 3w B2 o
& A
| Fn=V#/g-L
520 021 022 023 024 025 0.6 0.27

Fig. 2.3.18

Cw ~Fn Curves




<

%
z
2

Z

26/50=7d)

seaxnp-dp e1°€°C "bra

%6 '46 6 %8 8

\\\DH \\ x
CO3daLy ! .
.o.m" % » 60
08= » g0
0L= =+ M (0 —-—-— -
09= - | 0 —-———
0s= - " 5O
ov= - M O .
0g=wnf £0

~

Smu

CNVIW

S0'0

20

£0

4



X

10°

100

4.0
30

20

1.0

Fig. 2.3.20 Cw ~ Fn Curves

. 64644 MODELS
o |0 |SRI7ID [fm=60
A 1A MEANZ Jo=5.0
i m3| 03[ | =
mal 04| IV /(%)=2_'8 o3
ms| 05 |V =50
I w6 06| | = 6.0
w7/ 07| | K =7.0
mg8| a8 =8.0 3[]4;'9
wg| 09| ¥ =3.0 03 gg
i | &6
AnI7
03 &5
04
1 []3 3=
4 06
[j3 04 étis
i 3u as
. 7
a3 3ms 2 on -
m
- o3 ol & W5 d® g
354 0 6a -
03 o af ‘5 5"
i %14 48 R S . o7 09
w14 4 f s@5 6 8s
- o ‘
6‘5?7 6‘]5 [ ] a7 o8
7 . me- 89
= | : :
06 ﬁjé:g 6 8m 9s 4
. 8m om a7 a9 .
. gm - Fn=Vig-L
N 1 ] ﬁ17 _ 1 C?B 1 i |
0.20 0.21 022 023 024 025 026 027



-3

x10
100

4.0

30

20

1.0

64(64¥ MODELS
i o | SRI7D
33033 | O3B+ f(%) = 3.0
834|034 Lv p = 4.0
| |w35/03Y | “ = 5.0 39s
8356|036 |7 “ = 6.0
l37 DJ? K 4 = 70 388 .
=38/ 038 4 = 8.0
i w39 039 ¥ 4 = 90 37e
36
33833
34935%
i 034
933 35
33m
» 34[534 36
O . 3
033 32 037
33s M35
o) 37= 038
i 033 @34
O 33, 35 . 38[536’ 039
o  0OXn o "
o . 3= 334 6= 037
R e 3a |
@ g33 @34 (535 38';135 038
- @34 36g 398
mB M35 5 037 039
343534- | . 836
| 35w -3335535 035 36a 36w 0138
36m35837 35, 36- ' 371236 37
' 37-
' 39 38 (39
0036 5 a3 e . . In= V//g
0.20 0.21 0.22 023 0.24 0.25 0. 26 027

Fig. 2.3.21 Cw ~ Fn Curves




' w33
16 641641 MODELS -
110 o (SRIZID Jey=6.0
Olv33[vz3{ v3(EEat fom=3.0 Va5
v34934| e 4 =40 V33 V34
v35V35| 1), “ =50
10.0 _:ggv% %’ 4 =6.0
v 37 ¢ =7.0
v38wv38 ¢ =80 vaa v
¥39 v39 ¢ =90 V36
Q0+ 33 15
V34 v
33¥
80T \vAl
V35 B35 v
V33 v3a Uy
35
70 - Bv 3sv
~ v 35 35w
> 377369 5%
D?QSO" v V34 13 36‘737
(Q.\\, v3s5 vV 3y 359 O
s w36 3y
=250+ v3a Vv uy - V39
; 35v 369 38v
. 735 6 V31
- g :;sv3 o
i v X4 4 39
40 v35 33 k3 4 ; Va8
36 O
34 35% Va1 38v
30F N ¥y Sy
¥ 3sv 36V V37 39y
¥ v | By v V¥
20+ 35 37 kY. 4 7%37 38y :
3 ‘7 3@37 39y
v3 o 38V
_ 39v
10k _ 3%v V38
v38 738 V3 =G
S ) Fn=VWGT

O 1 1 1 1
020 0.21 022 023 024 025 0.26 0.27

Fig. 2.3.22 Cw ~ Fn Curves



soaxnd-dD 1°¥°C

*b1a

5 8 L 9 g y £ 4 dv
—-— 9% | 0 96605550 [0/6707¢Z50 5550 [vPIIIIS
o === 0L [020¢ 18900850 (1860 [1£90 (6190 |V-2W
// ——— | 079 [ZIGT|5990(645°0 [046'0 2290 [£05°0 [UTZT¥S L
SHYVW [ [ t0gd 7| ¥dy1ddy) Wy | 4| §) | ONW
()

20

9°0

80




soaand-dp z'p ¢ b4

(%G2'1=997 4
940 %6 6 U8 g i 9

*S$'S O KHOVI LYV
NOILYIAZA quvanv.s =40

=

-
-

T T T

4/ ‘S'S Hov3F LV
SILYNICY0~-dD 40 3nTVA NVIN=![

.\\bﬂ.\h\ X

90

80

0l

——— A RV TA ” 7 7 7 7 2 | 0S¥ 12ILLAS
09 /19 z 7 7 & 4 4 S2'S |qILldS
====1"C¢/ [60G6T|§99°062560|0/60|¢c290[£090| 0vs | 009 EIVAEDS

SHUVIW | (%) [ (% vd ad d q .
[ o7 vy | 2y | Wy | 4o | €0 [ | B4 |oww




B3E Kk O H OB

31 HBURBRSIURB I oXT
WAL+ ~NTLpp=4.50mT, CHxLUDNE- 57 4 v W, BREANTHZ, +OXEHAL
Table3. 1. | {CHitA~THER % Table3. 1.2, 3.1.3, 3.1 4 [CEFI#IH, MERBRE L CHREEIEE Fig.
31,1, 3.1.2. 3.1.3(C, MIREMHEMET Fig- 3.1 4 a)blCAK BE At #1 % Fig. 3.1.5(a)b)ic =3 Fig-
3.1.4, 3 1.50QEMAMEHRE (A /AL, B/ BU ) Thitftmsr EEOWM (An, B/ 2m ) TH
LTWwb,
E B EHABCEATREDOZD, F.-P. LVATH300mE LS. 8. a9 1% OfiBic1 0 midimT
@I 1mOEHRR »y FVERL DT T b, MEBEBH A F* -1 L URETH 2,
R 7 a5 AN RIBICEMBT 2 7 NS GEW B 7 e ~5 T, #OEH% Table 3.1.5IC*D
5% Fig- 3.1.6, 3.1 75 T,

32 HEBKE

b LUAMABRE 3 ELE IWRAB (A -7 > -1 ) 2LU6 5 %HABERE(1%LppiAET
Y &) D2HRBICOVWTER L, BAMARICERLARE s <51k, M.P-Na2136( Dy=0.180m)
EM.P.Na2154( Dy=0155m) TC, DHEM.-P-Na2136 % EMNEM.-P-Nu2154 ZHBL 4, %%,
DT DN T LR OCHEREDOHIM-P.-Na2154 TEML TORKEEITN, 7o X5HEHEDK, S
FAEMBRONUE 1T - o

HEH R R ORI AN & BSER S BRI S0 5, Wb A RITEEIC L b, BEERO
HECRY » »~ORAXEBER Lo 2 AEMERHFOBEBTBIRIERMOEHRMREI* 1500m &
Ly 20ERICH T A2HEBERE (ACF ) e&FABREL 3000015 L LTHELAIDOEBNVA,

% B KR T S T E RIS PIC B TS, WDW A SR THITE ST RO CE AT E L L 9 CEEH
REEL 2V, EOOH TEVCEERICS T HHALEHIL T, BREBHREZ RO,

5 et —BetAEmHABREC, DMOBEREICOWTEML %o

33 HEBEBERISLIUEER
(1) MR 7 o~ 5 Bk alERkE R
REBCHENINABA 725 (M.P-Na2136, 2154 ) OB E Y Fig.3.3.1, 3.3.2
KT HAT m 52136, 2154 DRKEELIEROLT DId1.39, 142 Tv A/ A #d
625X 10° #XUF619%X10° Tab,
(2) 4P EURASR
EHAEBRICE v EBoNhAC, D, ERBEOSEINFRHR(Cmm ) T FLFN Fig.3.3.3~3.3.5 Crd,
BHCE T LT L - TRD bh AMREBHREKOME LUZ O OHER L VHEE LK
OfE% Table 3.3.1 WRT, T L EHBRETHECs =060, L./ B=600DEMHIARER
0.1 9ICxt L, #%EX Gross and Watanabe K=0.20 ., ZHHFOFEMHROKXK=0.1 8,
B &My —Z2+PROCTF — 22T L TROAKXK=018LWTh b L (G- Tnb2, B, O,
D#E Gross and Watanabe OFd& 5 TW a2l HEENNIDH TR A, 37 2 PRED
WEMERBRERICHE~NN TN 52 Z DA ZEERL T 5,
FISAEFRE (rp ) X B BRI (rw) T EREIIC Fig. 3.3.6 ~3.3. 9 TR T, Zhb6D
TRE L U7, (A OARBRERSF LB L (RL2EE T LT 5 L9 Th b, Fig. 3.3.6 IR
TURIRBE O B ANV E GO BHEIC L~ g PEC R D, 2% b OR®\DD LN D, i LEME



3 Fn=024556025 CHFTTHRE > TDhbh b, 2OL S %> 7dC, D, EMCHEED
bhx\, B, B (Cg=055 ) XFTEENIFn= 028 THEFLINTE D, METEOTY X<
Mg a bAKERK S oI L, AFEMEM( Cp= 060 ) AETEHEII Fn =026 Thh,
AT fine AMEBIRE % 5> TV b, TOBNHERBBICHDh 2O TH ZNWHLEL bR 5,
TDLY R Ay TRBABNEBABRCELZEND D, v T7EEIAEN L O ZMAREE T T
FTAHT EREEN D,

L/BOrRK&H?%@&AéﬁbK\ﬁﬁ%&FnKWLTL/BDﬁ%LEn{&EﬁLtﬂ
o X% — 7% Fig. 3.3.10 5T, WBMRECHLTTA1 57— LUy 7—OF x—FE DR
BEEYBEDOL DL ABEUHETHPCRLANFTABOBEREICI L OMEMBER D L/ B,
T b LERSEBICHEML T 5,

HEOHBAABRERL DV, BA150nOERICH L TROAZADENHRE Fig.-3.3.1 1ITRT, &
ELERICHTHACFI 000015 & L,

(3) HMABRLER

HERICHWARE 70 ~<5M.P.Na2136 3 L U 2154 DEMABHEFig. 3.3.1, 3.3.2%BWVH
HEBRT—2LONTRI 2 M —HECI VRO EAMEETEBEREC L CFig- 33.12,3.3.13
(7S S

TeSRE (7 ) HHEHRRETOMLOI, DAMRL005, DBHA1.000, E#R0.985, »33
R MREETIZCH LUDMIE 1005, BT 0978 L%, Thna, BUKO 752100 BEZOT,
CORBBROMBEEIZLZ IO LEE DN S,

EMAREWE X UF2 5 2 BAREBG) b BEUREOMr b EL TRLEELEbN D, 2 DROWE
BRELCOWTHTbLAA T RSEROKNMNC L AHBARSR I ML VRS T5 ERITRY %
ETdb, tAL/ BOBMHBRCRITTEE I A/ DICFn=0.26 T ~T, L/ BOHE#HEK
7Ry 1—t, 1 -Wp%tBALAL2eRAs—7%Fig. 3.3.14105F. ZORRINEHH, <7 =
RELAAL LS 2A@EENERL, REL/BRRKES AL LD NIRMEETL, 1| — t EHEPPK
X xflEEmLl, 1 —Woikl—t LFEILEATILICKE AELETRL TN S,

ThLOERIKESTE, C, D, EROEROEZEENELHTE L O MERESIIC Fig3.3.15
~3316CGRT. AP EEENSHHIRHE T3 L L THWAMP- 2136310721548 £¢
E—oER, BRE L OERO T oS EEF LA IO TH L, TAFEM L EEARBOEMBEOR
EESCOWTRBELTWAY, ENHHKRZIHELIASF I b EBLZIEEL2EL bR 2,

(4) 57le b —BK L HHEMHABRER

C. DIMOHBREICEFT S 5T b —&HIC L AR KRERE, BREMHEE 1.76m s (Fn=0.26)
€ b —EAEEA-P. XD 90.1m BT b ke 7 u <5 (B EAAOHEKIFE L K, MBEOH
Kk% Fig- 3.3.17, 3.3.1 8IC¥EHMOFHHERIM%E C, DML Fig. 3.3.1 9ICRT,

ThLOML b ME, R 7 e RS KRAEERATHAEZBREABHI(E ,TND, T4, 78
REMBEAORKATREI L E, WOSELWHEBBDEKWCHEAL LT ONARKE - Tnb, AR
FRPEd & EMRBRAER L VR % Fn= 026 V) D HEREOF DM OBMRIE XTI 3ME L b iRTEZ
ME IO EBbI S,

z £ T A

1) H.E.CULDHAMMER and Sv-Aa HARVALD [SHIP RESISTANCE] 1965

Akademisk Forlag
2) () BATHEMTE(SE S IHEPRENETERNR Bi484104H



3) MR . BAEIART '
ARG . AAGEMART e 5 —RHEA S [AMER L AT A5 147



Table 3.1.1 Hull Particulars etc- of Models ¢, D, B
B &8 B 5 3605 (C) 3606A.-B (D) 3607 (E)
oA 8 * # OB &8 P B oA E 0
f O B o £ T Lpp (m) 45000 150000 45000 150000 45000 150000
HEHEEKkELORE Low, (m) 4.6800 156000 46800 156000 16800 156000
iz B (m) L.O00OU 33333 0.857 1 28570 0.7500 25000
73 & D (m) _— —_ [
ok £ O8N K 48 K (m) 0.0087 0.2900 0.O0UT75 0.250 0.0066 0.2200
L - I ) (m) 0.026 3 0.8767 00225 0.750 0.0197 0.6567
oo B A e il BP R (m) 0.106 8 3.5600 0.0900 3000 0.0801 2670
& 1 K E ] # (] P ] £
S 3 d B (m) 0.2940 9.800 0.2520 [ 8.400 0.2205 7.350
3 Y N w2 (m) 0 0 0
ook m R VN #3 (m") 0.79908 295954 0.58714 217459 0.45094 16701.5
Va #4 (m) 4 ” ” ” " "
#okK B oy #A4 ( ton) 303354 222896 171190
B K & K Sy #3 (m") 51055 56728 43550 48389 3.8297 42552
Sa W4 () 52421 58246 14836 49818 39524 13916
il i £ 3 # Cp % 3 0.6040 0.6041 0.6 060
MEmEBOAEHEBE Cpr # 3 0.5614 0.5635 0.5651
MmO FRMHEK Cpy %3 0.6466 0.6447 0.6 468
Lad # % # Cp # 3 0.6227 0.6225 0.6248
M ORBHEE Cpr  #3 0.5787 0.5806 0.5827
M BERORBRE Cpy %3 0.6666 0.6 643 0.6 669
kK O#® M B % # Cw 0.7583 0.7549 0.7583
R A% H O KR EREE Owr 0.6 562 0.6539 0.6 563
AR O K RERFRE Cwa 0.8604 0.8559 0.8603
ok BB O OBORH Cum 0.9700 0.9705 0.9699
BhRUAE(Lpp O%CT) £¢y, ¥5 1.7805 1.5640 1.4949
B — 1 i Lpp/ B 45000 52503 6.000
L] - e B/d 34014 34012 34014
BABRM— B3 H(Va Lpps)x10% 4 8769 6.4432 4949
e REA(PRABBREARORICT) f 1.4 8 6.1 4 7.50
~ EHE ( Lpp D% T) £/ Lpp 1.25 1.25 1.25
7 [eorms Cpmaomc <) 701 681 70.0
i # ® & 65% H K & 65% H K & 65% H K &
L | ® 1 (m) 0.2039 6.797 0.1747 5.8 23 01529 5.09 7
Foyoa % 2 (m) 0.0450 1.500 0.0450 1.500 0.0450 1.500
VUn %3 (m*) 0.51941 192374 0.381 64 141348 0.29311 108559
ok & W
Va ¥4 () ” " ” " w ,,
ok ® oa ¥4 (ton) 197183 144882 111273
. Sy %3 (m") 40412 44902 3.4687 3854.1 30373 33748
B K &K
Sa %4 () 41750 46389 35962 39958 31593 35103
5 i £3 44 Cp %3 05662 0.566 2 0.5682
=3 i % # Cp %3 0.5918 0.591 4 0.5940
X & ®W OB/ R #M Cw 0.6599 0.6626 0.6 66 2
B BB T OB HE Cn 0.9568 0.957 4 0.9565
BHHEIE (Lpp O%ICT)  €cp %5 22780 22622 23659
0 — " ok K ¥1 B/d 4.9044 49061 49052
HEKBRR - =3 (Vo Lpp X103 34 5700 41881 3.217
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Table 3.1.5 Model Propeller

M.P. No. 2136 2154
DIAMETER (mm) 180.0 155.0
PITCH (CONST.) . (mm) 138.6 108.5
PITCH RATIO (CONST.) 0.770 0.700
BOSS RATIO 0.180 | 0.180
EXPANDED AREA RATIO 0.650 0.650
MAX. BLADE WIDTH RATIO 0.294 -
BLADE THICKNESS RATIO 0.050 0.050
ANGLE OF RAKE 10° 10°
DIRECTION OF TURNING RIGHT HANDED RIGHT HANDED
NUMBER OF BLADE 5 5
BLADE SECTION AU AU
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SR.No. M.S.NO'. CONDITION MARKZ A.E. A.P 1/4 1/2 3/4 1 11/2 2
. réos | PULL LOAD 0 |0.008|0.019|0.090 |0.177 | 0.273 | 0.471 |0.657
BALLAST o | o 0o |o0.036]0.088]0.1480.285 |0.424
5 3606 A | FULL LOAD L 0 |0.007 [0.018]0.089]0.272 | 0.266 | 0.467 [0.652
B | BALLAST 0 0 o |0.030]0.085 [0.148 | 0.288 |0.428
E 1607 FULL LOAD . 0 0.008 | 0.019 | 0.090 | 0.177 | 0.273 | 0.471 {0.657
BALLAST o] 0 o] 0.037 | 0.092 | 0.156 } 0.296 (0.437
21/2| 3 4 5 6 7 71/2) 8 |su12| 9 |91/a|9 12|09 374 ]|F-P.
0.806 | 0.908 | 0.995 | 1.000 | 0.960 | 0.754 | 0.600 | 0.444 | 0.306 | 0.196 | 0.148 | 0.107 | 0.072 |0.045
0.543 | 0.625 | 0.694 | 0.683 | 0.631 | 0.457 | 0.343 | 0.243 |'0.166 | 0.112 | 0.091 | 0.072 | 0.056 |0.040
0.800 | 0.905 | 0.993 | 1.000 | 0.944 | 0.749 | 0.605 ] 0.452 | 0.318 | 0.210 | 0.166 | 0.127 | 0.093 |0.061
0.545 | 0.629 | 0.695 | 0.684 | 0.616 | 0.450 | 0.344 | 0.244 | 0.169 | 0.117 | 0.097 | 0.082 | 0.067 |0.052
0.807 | 0.908 | 0.995 | 1.000 ] 0.930 | 0.741 | 0.613| 0.472 | 0.335 | 0.217 | 0.169 | 0.130|.0.099 |0.075
0.555 | 0.636 | 0.699 | 0.684 | 0.601 | 0.440 | 0.346| 0.253 | 0.175 [ 0.118 | 0.098 | 0.083 | 0.073 |0.065

Fig.

3.1.4 (a)

Sectional Area Curves

—57—




SECTIONAL AREA (m?)
S.e
SR.NO. | M.S.NO. | CONDITION "Q,P/‘,S"Vo, A.E. | A.D 1/4 1/2 3/4 1 11/2 2
c 3605 0 2.5 | 6.0 | 28.5 | 56.1 | 86.5 | 149.2 | 208.2
D 3606A.B FULL _ 0 1.6 | 4.2 [ 20,7 | 40.1 | 62.0 | 108.8 | 151.9
LOAD
E 3607 e 0 1.4 | 3.4 [16.0 | 31.5 | 48.7 83.9 | 117.1
21/2 3 4 5 6 7 7 1/2 8 8 1/2 9 9 1/4| 9 1/2| 9 3/4 |F.P.
255.4 | 287.7 {315.3 | 316.8 | 304.2 |238.9 [190.1 [140.7 | 97.0 | 62.1| 46.9 | 33.9| 22.3 |14.3
186.3 | 210.8 [231.3 | 232.9]219.9 |174.4 |140.9 }|105.3| 74.1 | 48.9 | 38.7 | 29.6| 21.7 |14.2
143.8 | 161.8 |177.3 | 178.2 | 165.7 [132.1 [109.2 | 84.1] 59.7 | 38.7 | 30.1 | 23.2| 17.6 |13.4
T
320 é3>OO
. —
! :
| |
— -
i
— !__
1
—— i
— —
N '

— N Y — |
= —~
o~ o1
< s &

~—s
100 100
’
—] . —
T I I I | I T I I
AP 1 2 3 4 5 6 7 8 ) F.P
Fig. 3.1.4 (b) Sectional Area Curves




N.\ S
SR. NO.| M.S. NO.| CONDITION 4Ax¢‘*\w A.E A.P 1/4 1/2 3/4 1 11/2 2
, LOAD 0 0. . . . .67 . .
c 3605 FULL LO. 233 0.349 | 0.465( 0.575| 0.673 { 0.828 { 0.927
BALLAST 0 0 0 0.062] 0.185| 0.321 | 0.589 | 0.786
FULL LOAD 0 0.2521 0.358{ 0.466 | 0.570L | 0.667 | 0.824 | 0.923
D 3606A,B —_——
BALLAST 0 0 0 0.067 | 0.184 | 0.319 { 0.590 | 0.790
3607 FULL LOAD 0 0.233 1 0.349 | 0.465| 0.575{ 0.673 | 0.828 |0.927
E 0 —
BALLAST 0 0 0 0.070 | 0.201] 0.243 {1 0.608 | 0.798
21/2 3 4 5 6 7 7 1/2 8 8 1/2 9 S 1/419 1/2 19 3/4 | F.p
0.980 | 0.998 { 1.000 [ 1.000 | 0.992 ] 0.879 [ 0.759| 0.601 | 0.423 1 0.253| 0.170| ¢.100 | 0.042 0
0.912 | 0.975 | 1.000 | 1.000 | 0.982 | 0.818 | 0.670| 0.499 | 0.337 ) 0.202 | 0.147{ 0.101 | 0.064 |0.034
0.976 [ 0.999 | 1.000 [ 1.000 | 0.988 | 0.876 | 0.764| 0.611 | 0.444 | 0.274 | 0.195| 0.123 1 0.058 o
0.908 [0.974 | 1.000 [1.000 {0.974 | 0.813 ] 0.672| 0.507 | 0.349 | 0.21710.165( 0.123 [ 0.089 | 0.059
0.980 | 0.998 | 1.000 | 1.000 | 0.984 { 0.869 | 0.766{ 0.627 | 0.460 | 0.285 | 0.201 | 0.126 | 0.058 o]
0.917 | 0.977 | 1.000 [ 1.000 | 0.966 | 0.805 | 0.679] 0.524 | 0.365 | 0.223|0.165| 0.120 | 0.087 |0.066

Fig.

3.1.5 (a)

Water Plane Curves




CONDI- | S g
SR.NO. M.S.NO. TION A“R}(S (o] A.E. A.P 1/4 1/2 3/4 1 11/2 2
3605 0 3.89 s.82 | 7.75 9.59 |11.22 | 13.80 | 15.45
D seoeas | TV [ | o 3.60 5.12 | 6.66 8.16 | 9.53 | 11.77 | 13.19
3607 e I 2.92 4.37 | s.82 7.19 | 8.42 | 10.35 | 11.59
2 1/2 3 4 5 6 7 7 1/2 8 81/2| 9 19174 |9 1/2l9 374 |F.p.
16.34 | 16.64 | 16.67 | 16.67 | 16.54 | 14.65 | 12.65 | 10.02 | 7.05 |4.22| 2.8¢ {1.67 | 0.70 ] o
13.94 | 14.27 | 14.20 | 14.29 | 14.12 | 12.52 | 10.92 | 8.73 | 6.35 |3.02| 2.79 | 1.76 | 0.83 | o
12.25 | 12.48 | 12.50 | 12.50 | 12.30 | 10.87 | 9.58 | 7.84 | 5.75 | 3.56 | 2.52 | 1.58 | 0.73 | o

g —
_ < -
N N1
Q
T l T T T 1 T T T
AR 1 2 3 4 5 6 7 8 S FP
Fig. 3.1.5 (b) Water Plane Curves
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15.8 0.2

Fig. 3.1.6 Model Propeller
(M.P. NO. 2136)

3.6 1.9

Qx
A0 \ :
o a | R ___/
_9_0‘1 9 |
70.0 |

3159

Fig. 3.1.7 Model Propeller
(M.P. NO. 2154}
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BALLAST CONDITION

S.RNO. MSNO.| L/ B  MARKS

C 3605 | 4.50

2 3606A | 5.25 | — —

£ 3607 | 6.

00 | —-—

-+

8 |Roo7 |5.25|———-

Fig. 3.3.7

Resistance Test

FULL [OAD CONDITION
S RNOIMSNO| Co | 4/B | B/ ol |MARKS
BPEYE 4.50 | |
D 3606A| 060 | 525 346 — —
_ £ |3807 6.00 —-—
0.005 | _
S
0 L

Fig.

3.3.8 Resistance Test




BALLAST CONDITION

S.RMIMSNO L/E [MARKS
C |3605 4.50
D |36086A|525| — —
0.005 E |3607 [4.00 |—-—

L2

S N N N N N A T I U A O S A N WO A A O
010 015 020 025 030
Fn

Fig. 3.3.9 Resistance Test

oX10° BALLAST
81
T
6 [
5L
I

4.0 50 6.0
8)(10'3 FULL LOAD

B < MARKS;

2 —— - — Taylor
] — —— Guldhammer
7 0.28
6 |
W
5|
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BALLAST CONDITION
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MODEL. SHIR NO. 360649 (SR NO. D)

FLOW PATTERNS UNDER FULL (OAD COND/TION
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MODEL. SHIP NO. 3605 (SR ~NO. C)

FlLOW PAT TERNS UNDER FULL (. OAD CONDIT/ION
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Fig. 3.3.18 Flow Patterns (D Ballast) &«
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Fig. 4.1.2 Photo Observation



Table 4.2.1

Model M40
Lpp(m) 2.000
B (m) 0.308
d (m) 0.105
L/B 6.5
B/d 2.94
M 0.984
CB 0.543
cp 0.552
V(m?®) 0.0350
£ (%) 6.0
Are(cm?)19,0
1(s)* 1.0
K** 0.20

Particulars of Wide Beam Models

M41 M4 2 M42A  M42B

P , , Y
0.364 0.444 v "
0.105 0.105 » .
5.5 4.5 " v
3.47  4.25 ., "

" " p p
0.543 0.543 0.545 0.540
0,557 0.552 0,554 0,551
0.0417 0.0505 0.0507 0.0503
6.0 5.9 8.7 4.6

22.5 ° 27.0 . 39.8 21.1
1.0 1.0 2,0 1.0
0.25 0.28 0.26 0,25

* 1 =protruding of bulb in Lpp percentage

* %k

M40 :
M4l ~ M42B

K = Form factor (Schoenherr base)

Winter time test

Summer time test

------ M40.41.42
0.8]- —— M43
—--— M418]
0.6}. —---— M4182
—--— M41B3
0.4
0.2L
0 | 1 RN
5 6 7 8 9 FpP
1.0

——M42 Cp=0.552
0.8}

——M42-A Cp=0.554
0.6~ —-—M42-B  Cp=0.551
0.4
0.2}

0 1 i \\ J
6 7 8 9 FP
Fig. 4.2.1 Cp-Curves
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Fig.2 Form factor K and wave resistance
coefficient rw

22. On Smooth Ship Resistance from Model Results
RINA 1969
J -R-Scott
By SrTORNC0706, 0685, 0.688, O INAFOE D6 EOHLMEAOMPTAIKEERL b,
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Fig. 2. “Lacy Ashton’ model resistances
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23. INUIDAEHERIC L 2 BEHETOMRE

S—201# INUID OA{LIRE ( 2% ) 2ANT,
EBAKMK TR TWE,
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EREM,

KRERRER U EBRGE

o Fn #% 0.15~035 FTEIILA,

o [E U EE% 2 B EREER,

o FARMBIE A, BITE—EE, KB OKEI
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Fig. 4. Model resistances at conmtant Reynolds number

EraTiE 1288, BM454F1 2 A8
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Table 1 Nondimensionat characteristics of

S-201 INUID
Length between Perpendiculars L 2.84
Breadth at Midship B 0.2433]
Draft at Midship T @.183714
Displacement volume v 0513540
Wetted surface area S .0R3IVL
Note
Number of Model and Length
M. No. 0053 1=3.5m (L=T7.€m)
M. No. 0095 1=1.75m (L=3.5m)
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Cry 817 (Cp, :Schoenherr ) 6 K7 Form N B il
Factor (1 + K ) &R 3, 0(;)(10'3 |Gt —Cin2 a-/”l 7
o (1 +K)DEH, Fn - 2ATEEIT2B -orlL = 3
L u z
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24. On Blockage Correction and Extrapolation to Smooth Ship Resistance

SNAME 1970

J.R.Scott
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U—ness ODHATHEDT &, <A 7OHEIC L 6 TPRDOBRIEN & 3 BLINORETHEL KL,

(1) HAMNER

Table 2  Model Dota’

e [ @2 s focw ew §oeam ] v |
BRITISH ADMIRAL (BALLAST) 0774 35852 a1-2 1o - - -
BAITISH ARGOSY (LOAD) o814 4-622 2241 ez - - -
{BALLAST) 0779 3443 423 1-a - - -
STANDARD WMODEL o652 s-82s EE N ° - - -
LUCY ASHTON o-485 1-974 sé-0 o G-130 3 sa{0 a2¥ 78
WACENINGEN FORM A 0174 3-833 244 < G722 (".‘QfC)"’J)‘, 43 ,'
. . aw30 { amto-ack 3o
c - - L2313 A-;o(o»Ao,\‘ 1
BRITISH AOMIRAL (LOAD) o-e12 ee¥ | 220 o-2 Q.-730 4-3¢{2-40}) $-0
v (NeL) . . - - . s-52{0-3s} [ 3r3
3IMON BOLIVAR 0706 5874 247 o 0.t84 3-s2{o-39)
VICTORY MOOEL " o-ees 4377 123 o 0674 4-02(0-3%) .4
LIGHTER MODEL ©-37y 8744 3. ° 0-953 [4-97(c.4117) T8
MATHEMATICAL MODEL O 444 ] 2-722 30 o o-6sa ! 3.07(0-303) V-8
FLAT SURFACE - - - - - 3010 35), ©
(2) AR OB
3 2 3
10°Ct =86xtkx +10 Cw .
8.6 x  SPABE B HTREL i
k : Form Factor oL
{8) Form Factor k D#ERF (Figl3) « L
- N
k=164f—47(10f) :f<0.04 o
=71f+255 1 f>0.04
2 RN
= T
ceTf=Up0p (VL) .l
-
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Fig. 13 A variation of } with form

at S.8.1L7%
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(4) EHREBEEENOLE (Figl8 B18)
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26. Note on the Interaction between the Viscous and Wavemaking Component Resistance
R-I.N.A. 1971
Dr.W.B.Amfilokhiev fi§
RrvA/ Ax#, Fhrrza—VV#, Ct 22HHEH k2 HEH mP LFn 2B8&ET5L,

Ct=kR™-F"

LRETEBC EHTL, MHEHFEHCY 7 v - VPRI L, TELT A &, & LUFERIKNFHERCw
BrvAad /v ZECE O EALT BT E TR,
* 7o, ERMERRD & BB OMERRE RETHRORLER, WAWSLOEBHE TR T b,
Series 6 0D EERBRICL b, BEKNOBELHEL, 75 7KRL TR 5, LA TN
RS & GRS O ICHA R 223 5 O IAT S &,
30. AR RHR OEMEIREICXT 4 A IR BICBE 5 5t
BPEERHEE #1465 M4 74128
Bk 83D Form Factor (B3 AHBHELIN FICForm Factor EFEEWCE T 2ME 217 - %o T OBR
FEHFTLERDEF D TH S,
(1) BEMEIHT T35 Form Ractor (EBIBIESICHIG T 5 Yorm Factor Kf &¥GEEIHESLICHIET 5
Form Factor Kp &WRBAIN L2, BAMOBEICEEEDOKp HHEMNTSH 5,
(2) Kf B®rAICL - TEIhL,

Cb
Kf=—0013+079
L /B
B d
(8) Kpld&RRITL-TEIN B,
Cw
Kp=a+a ——— - f
L /Bay
BN d

ao . a FIFREL fIMERROBEIK
4) zhozd LIRS 0 HBICH L TROAERNBRDOEF D TH A,
’ Cw Lv

L [Bg, B
BN atb

K=—-0087+891 LvidRun X 0024
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ThETHRREINTHWBEEN L OB TRICRT,

Table 3. Comyparison ot form factor estimation formulae.

. k Aean of ** of
Na : 4 a** o
Hame i FormUh }\tlp/ ]\anl I\—Cx;_Kcal

Granville 137 (Cy-B/L)? 1107 i 0.042

\ - by e :

(-I.?!(rl‘l!\ﬁﬁlci : —0.07-25.4 (Cpo-B/L)? : 0.036

% . g B --{ B Cs 5 Cn \? V

Prohaska . 0.11+0. 1._871 0.0157 7 ) L B —08. I(L B—) 1.083 0.037

Modified - cn B ooy B C : i

Droped 1.128——1.0124;¥4—70.,41b<—}i-) 5.40,50, 13, q(ZT") | 003
| - - Ch ) ’ C» 2

sspax . 0-355-8.3807- 7f‘maﬂ!,/ﬁf) - 1009  0.039
g BN d” BN :

Modified —0. 884+ 18, oo————£l7<- 04.6/—7;-§§=:== !

SSPA j (___/75 0.033

BN N g

Sasajima VI (2 20y + G ) 1.036 0.028

Modified | N me P

Yodified 0206+ /(6. 13 +0.705-F) 0.022

*Pased on Hughes' basic line, **Standard deviation

31. Study on Flow Pattern Around the Stern of Full Ship Form by Use of the Geosims
EMFAWLCEL3 1, W4 7468, 1972
K.Watanabe , K.Yokoo, T-.Fujita and
H.Kitagawa
(1) #x78 i
MEOHNAT, HESETH 519 2BKRNOERS L FEMEFEDScaling Lawr WHET5EH
T, B EEFRN EBHFBIAT 1T - %o
(2) & B
L "B=60, B/d=276, Cp=0802, Cp=0.809, Cy=0.99 00TEH K% & DHANICH L
L=9, 6, AdmOMEERLED, 9, 6mDT 2 P4 T, 6, 4mMOTF X+ 2RBBWH T - 7,
(3) FABRIRTE
wH, 65%ap (1% bV a), 44%ar (2% &) D3 REE
(4) AR
AMUBE R K ER R T ok 2 K Ofli$ & i ik
RELC,, DIE%E Fig.3 KR T,
Full Load ¥ X 1F65% Load ©i& it Fn
W HRICKIE—ETH 525, 44% load ©
BEM Fn OFME & SICKEMD L T b,

65%N~pD&EER/d=412
4 1% % 5.96

Fig 3 Anzlyzed Cp and (1+k)
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32 RO <7 R PRECEIT LM E P Y 2 OBHICDANT
EMFEBRAEI3I1IE, 1972

RISHE, RBHR=, TR %

(1) #AIMEEL
M-1 600x1.00X04065 .837x,841%,995x-257 Bulbous Bow
M. 2 ” .821x,826X.995x-2.39 ”
M. 3 " .818x.823%,995%-223 Cylindrical B
(2) HEREE

BEK, MY s EI A EORE, BEREL S 2 M RE
(3) RERFER( 3B L 554 CFRIMR)
1) BEFRRIHEKkE—FCLTHY 2« 28I LRHe
40, 50, 6 0%HKERELS, MEM ) a3 KERLLONTKIRKRE % B,
STy Iy, MUBMOMBREr OWKELICKRREZL LI NR 5,
2) MEEKE-FEKLTHY 22 EI 1B

KE A EEILL T RN,
3) MERAET—EL LT ) 2&EfLILBHE N o
b aBER T BICONTKIEAE % 5o S = e
4) KxRkospM o
BAEYICHBRAERE L DT LA b D% Fig. 18 Pk o

LLTGRLTWA, BEKEAEAT HEE, i 3 e
BEASERTHEREKAKRERZ - Tnd,

Yo,

a3 a4 [A) 06 o7 08 09 10
L 1 1 ! 1 ! | l

Fig.18 Relation between p/pp, trim and
form factor

33. Form Factor
i3th ITTC Rep.of Performance Com, Appendix 4
A .Gross and K.Watanabe
(1) Form Factor il%, EFROEHKERLLROLN D,
(2) Form Factor €& 5 3 WTAEEDH A Geosim RER TR L (KBEE ) HEAARICI - T
RO LN TS,
(3) L7 LEERORBRIC X AForm FactorORTEEL DV TR ERBLOLBERET HOHEHETS 5o
ZN%HES 720 Revised Hughes#t  (10th ITTC), Prohaska # ( 11th ITTC) EnFERIN T 5,
(4) HEABERRICH L CREERICE T2 VICK FIF 5 ERIER R 4T 5 TTHEM 41D B, T 0%
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Aﬁﬂﬁﬁiﬁ@ﬂfaﬁﬁﬂkfb Form Factor ¥ RETHZ LIXTE v,
(6) Form Factor DEEN (BB <5 A — ﬂmxa)m%%i@ﬁﬁﬁzﬁﬁ19@ﬁﬁ&ﬁ£1®50
ChE TR OBRBRPREIA TN 2,
Granville, Prohaska, SSPA, A, #8&. Jborowski . #0, Scott
(6) # L\ Form Factor DR & LTRERRT 2,
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35. KIERBRIEROHIEINC L 5 1 BHAOHIREC 1T 2 HREBHRHOKE
#HE+ F#HN2(S.49.3)

£#H GAT
TPRERINTVE, Z2HEFEH L FA.Gross & K.Watanabe OFREBEHOMER T 3 LT, &
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37. A Statistical Analysis of Performance Test Results

I1-S.P. Feb. 1977
Ir. J.Holtrop
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5.3 BAKEICKITDIKOEEZDOHEBER
(1) FFEDHETE
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7a— FOMUANC L 5B i E2 2% DT 5, TOF/R, BREREAMNEOHRREICONTHE, &
b%ﬂmf\#ﬁ%mi%ﬁgfiéﬁﬁeﬂmangﬁﬂ%&&Okoﬂ%%KK©ﬁ%&%¢émm\
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SR LAl L oD, HMEMEER LOMBL AL T EXVETHH 9,

Z # X ik

Hughes :© The influence of form and scale on model and ship resistance-

Proc. of 10th ITTC( 1963, London )
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(2) Prohaska : A simple method for the evaluation of the form factor and the low speed wave
resistance- Proc. of 11th ITTC(1966, Tokyo)
(3) #r0O: EMFEERER Y > RV v 4 (M4 0.6 ) REENTF2ENL43 6, P17~18(8E40.1 1)
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~54. 8IXHIRE (V/VF>=080), Fig-54.9~54.13 MFFig.5414~5418 (1152 bk
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~S ./ ADBERE Pig.- 5.4.1 $ICRT, HPEREMHMELHO & 5 2 4FHORBIC L s & OEx R
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Fig-5.4.20, 54.21@8.SNl ¥IUF1L% K3 2S /A :EKOEERLOMEISRES,
Al Gross and Watanabe | [JAIEEEHOXRTEIR LA L DER LK,

Fig-5.4.22, 54.23S.8S.Na1 %LU 1L KEIHG,/ a LXOMERERL DT, OHILE
BRf%, AENE Gross and Watanabe. . [JHIZZEFOXRTEHEL A D%RTR L,

M EOBRTRER L b WBURE (VA VF2080) EWTIL, Fig. 5.4.4~5 4. 8IRT Lo Kb 1r
NELAZETH 5D,

ST RPRE(VVF080) T, WThOofFEES S > Thiv, Fig-54.9~54.13 [CRT
FYABOSBTH L) 20 HWHTHEBRWEREICTC, P ) 2BKAWHTRECETA TN S
YO0 Hz b, $7#Fig.-5414~54180DCvp JIOMETCREELZEDEL B AN,
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Fig. 54.20, 542 WX 58 A~KOHFEH L LS /ABKEL AL NKOBEIKESC R LA
EhofEmMERL TN B,

*7#Fig- 5422, 542306 a~KOBEFEEHHL, G anKEL{ZDBLHENKDEHNE L
BAHALET I OHMERL TS, BEREOHEXNTHBI L (& - Tk Gross and Watanabe
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MEFLHADOHETEL TS 2BEKORBECHEBE*E ST L2 58 TEDL EEbALH4ED
PBETEBIEEZROL FTTIWHEDL A 5 o
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Table 5.4.1 Model Particulars and K Values

(V/9F < 0.80)

K Values Obtained
e by by
rrim . * « by GRO -
5SS & TANK
C 3 of L .S/A AGANC
CB <o CM L/B B/d (% o pp) CV G/a S/8 TAGAN WATANABE TEST
0.630 0.490
0.513 1 0.576] 0.890} 5.68 4.26 0.56 0.731 | 0.650 0.406 0.170 0.176 0.120
0.641 0.523
0.489 | 0.5591 0.875 | 5.68 4.90 1.22 0.733 | 0.652 0.443 0.167 0.165 0.220
0.596 0.610
0.506 { 0.530| 0.954 | 6.50 5.15 3.64 0.824 | 0.6056 1| 0.538 0.151 0.179 0.270
0.585 0.686
0,590 | 0.606| 0.973 | 5.80 5.95 2.00 0.873 | 0.596 0.64 C.1l61 0.184 0.260
0.605 0.628
0.620 | 0.628] 0.987 | 6.061} 3.80 1.00 0.870 | 0.626 0.541 0.174 G.200 0.200
0.599 0.639
0.588 | 0.600; 0,980 | 6.061} 5.57 2.00 0.871 | 0.613 0.583 0.160 0.174 0.230
0.5985 0.635
0.515 | 0.568| 0.907 | 6.58 4.32 0.03 0.78510.603 0.589 0.144 0.132 0.1690
0.611 0.571
0.580 | 0.602} 0.964 | 6.96 3.58 0 0.824 | 0.631 0.462 0.149 0.144 0.200
0.588 0.613
0.55110.378} 0.953(6.96 4.74 0.71 0.843 | 0.610 0.561 0.132 0.128 0.250
0.629 0.516
0.477 1 0.506) 0.942 ] 6.96 4.37 0.71 0.773 ] 0.658 0.456 0.153 0.116 0.210
0.604 0.605
0.505 { 0.537} 0.940 | 6.40 5.05 1.00 0.818 { 0.609 0.571 0.154 0.135 0.200
0.569 0.697
0.587 | 0.613| 0.957 ] 7.05 5.23 2.15 0.877 ; 0.588 0.624 0.142 0.139 0.240
0.581 0.662
0.516 { 0.547 | 0.944 | 6.83 4.27 0.52 0.853 | 0.581 0.645 0.150 0.128 0.320
0.58 0.662
0.506 [ 0.541} 0.935 | 6.83 4.98 1.49 0.2848 | 0.581 0.64S 0.150 0.126 0.340
0.581 0.6062
0.511 | 0.544 | 0,940 6.83 4.59 1.00 0.849 | 0.581 C.645 0.150 c.127 0.300
0.605 0.629
0.501 [ 0.530} 0.946 | 6.50 4.40 1.00 0.836 1 0.627 0.557 0.162 0.138 0.240
0.612 0.612
0.521 1 0.543| 0.259 1 6.475] 4.55 1.00 0.840 | 0.603 0.596 0.160 0.142 0.190
0.594 0.633
0.501 [ 0.527] 0.949 | 6.494] 5.133 2.00 0.861 | 0.608 0.532 0.163 0.138 0.310

* Figures of upper column correspond to 5.5, Ho. 1 1/2 and those of lower column to
.5. No. 1.

n
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5.5 BHRENBHEZAATIHE (EREFNT T n—F)

551 & =

$m@ﬁmﬁﬁﬁ%@5%%%@%&%&&iﬁ%%\m<%%én1m5ﬁﬁwum&g%ﬁ&(%
sk ) (ii)Hughes ®F5#E | (il Prohaska DFiE | (VEBOHE, 2 EMAD L, b, WO BEY
A— FEERICE T D EREEE( Cw ) RETIHBARTREMRL LTV D, T2bb, (i1Cw
=0, (i~VCw=A-Fn™ (BIEGIM) TS5, (i) (ITHmEEELLTWEA (WTRmEREEL L
TENERECREL TV, ) L2AIK, ~AF7HREOREREL & T, 2BHAK(Cr ) KK
ECILHEbALHEALE LIFERSE, 0L 2BE, LEREOHEOHAGEEE & b, 7, PUEL
¥, BEFECEAT, ()OMRELHEA LTS, TOKBEOKEHL T, &M% %, SR171B
OREBCHEROBRALN, *OKDOWRERHEHL T, LHEETELKORELET S CHLBIC,
BADT 70 —FhRIBTLECE o7 AMTR, £0 5 HOBPRMBERNT 77 —FCBLT, F
EROEE LRI BRIC OV Tk~ 5,

Es HOMML, SREFBEREMALT, “ATHRIAACw OFFRRETE LETHHEAZRT
ki, FAE(1+K) Cp,aMAT, Cr PEBRHERNEHEL T, BAABKROCr ICL Y L (=
TH25 L5 OERFEROFEERY., BPEARETRODLENIIOT, KTIKREEHDO—D
ELTHEIND, +OB, BEOEREFENRROBRRLELL, 2D, BEEAKS 3BETES
LM E ST, ERERORAAICHYSYTAA - P OHOERM REERO—DE LT, BICE
DAL Lo 5.5 28K, <7 HRFELBELENEEOWMALARFETE HHT, ER R L
e, Aa T EMER (KOHCRZEREL ) TRbEL EEL T A TOMRERR > 7o KOS
5 38T, <A THREOBRREBICESRERK-T, ILR, A 7ORFEMELL, S+ THRFO
72T/ BAOHBESERTE B L O, R+ BG4k (HANCE, ZEREL+KREL ) T T
#ELTC LY LT, BEMLEEH -, Cw ORFHOKHmIA, FHAEXECHHAL AR EBm=
6 IEETHZ LW -, THRETBEL %o

552 #EERRHRCESKARIEXNEZRAOLKOEEX
e THREOEDLRT S, NEREBREO 2ERGOMRINTNELEL, Th TN ORFK
DR OEBEEE A0)= <1 TEIHEOREHBEBH, A0)=-REFREBHRE L. X, <
FTEMBOREHEKEBO) L < &, A THREEMBIC AR, ERERFHOw IR TRLE %o

/2
(] 8) - [} (/] (/) (/]
Ow‘XJ ((AEO BOL 2 ANO) . ARE) B A (Lt 2006)) seco} )
L L L L
cos? 0d 0y (1

EL, L=WBOEZI, Ko=g/V> (V=81%)., 0 =EREOETHH
&1, /\‘ﬂ/ﬁi‘b%VClgf?ﬁ&éhfcﬁfa%‘?&ﬁﬁk@iﬁﬁﬁ%ﬁg 2 FE MR A ROEHIER, B3
HAME R EBEEOTHOHERLL TWh b, BOEREMNTIEML, Ap6) Ly Ax60) 'L KR
(KoL) " BEOTERYE . GRUMTESEL, 35K, EMEEAIERHRE»2TE,

AF(BVL'=AA(0)//L~':; mo (lhe.‘KOd)/(Ko L) (2)

Lt s, —F, BOLVLiE, ST EEMEARESETE,
BV L= 2 ( ao”L)* (Ko L) sec*8 -exp(—Kofsec 26) (3)
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L, moe = EME & Rb T DA DORERIC B 1 B
d =Bk, as = SuFHE S f = tn LK IERE
LB%Lh B, (2 BIHNCRALT, KO
n/2
£ (8)cos{ Ko ( L+ h(6)) sech }d O~ 2K f Jcos { Ko ( L+h(0) 4} (4)

T,/2
TN, / cos® 0d0 = Qs
0

L b, KL=1/Fn®, ( Fn=71r— F}{) OB&E%Z BT, ®KAHRELN L,

Cwoc A-Frit (1—e Koy  guppy™ 2 (1o Kody JHF, g = = 2Kof

+ {B-Fn® (1—e Koy 4 Gopn (1 Ko Kol o (KoL (142001 L) +774, (5)

#7EL, A=m®+Cs, B=—2mo (ao/ L) -Cs, D=2(Ca0 7 1)° Cs

= /7:/2 G=—2mo (ao/L)° [T

BROZEFHIL, B TEL LN LH, moy ao VHEHMEDTRELCL Thb, £ TA, B, D, E,
Gﬁ:%rﬁ%?ﬁ(t%,c\ 5% Cw KT AMAIRARRNET B ENTE B, X, %mmpn‘u {R &
AR T 5 (/Clé&\ BROERE YDONETH 5B L, Eﬁlﬁﬁ{ubn—ﬁtiﬁ@%&lfﬁ L R=/ N (@
HHRINTABDT, Fn™ DHRL TmfERIREET S, TbIC, GOEG, HNE<r 7 EHRE
OFHIANR, LB N INERDNLOT, EQHKEDTELLNDL LT AL, fF, SEIKKC
KT 2EBEHFRAARNTELLON TV S,

{6)

mre T2 Kof

( ]_e—Kod +D+Fn

(JT=( 1+K)OCp +A-Fn" ) +B+Fq 2 <l_e—Kod)e—Kof

—Ko d)z

+E-Fn (1-— cos (Ko L(1+2h (0, L)+ 74} (7)

KTEEEH K, A, m, B, D, B, 2h(0)L (7M@)
BL, ROFKH %Wl T LENRD b,

K>0, m>0, D>0

(8)

Pa? ( l_e—Kod)e—K()j o2 Ko_’f>0

+DeFn"

BDORED T, (MR HIABEHROCT MMERDIICE IO WRAHERLK L 5T, 7THEOKTE
EEERDNL L N, & ANNREREEBCEHL THWTENLT TR, B)DL S ZH#EA LD
NWTWEDT, ¥BOR/NHEEICL ZHE( FRHFEROBYH) T, LB oh i, T, Ik
WSRO MELILH T A2 LT 5, BELCDOWTHZLTE & LT, 0 753G ROMA5E DEE
FEX LT R T,

SATROHABEE, (1K TRE)=0 LTIV b, #BTTB=D=0& L7230 HL<
The Thbb

= ( 1+K)CFO+(1-6~KM)2[Aﬂhm%ﬂ%Fﬁcm{Kﬂil+2thW4)+ﬁ/4}]W

ThHLZHN D, Koh(0)c 1L7(KoL) = P’ <1 OtR» S % DT,
cos { 2Koh(0)} = 1, sin{ 2Koh(0)} =< Fr’

—125—



LT, THAOHA EELIRLDL L, &/

Op=(1+K)Cp,+ (1 ~e_K°d)z (A-Fn™+ 8Py’ cos { KoL(148) +7,71}

+ 8-Fr sin{KoL (1+6)+7/4}) {10
Lk Ao FEEH KA m B S, o (61{@)
(Lo h0)/ LOMLE LTH LKA ZGHIEIE )
ESE3E K>0, m>20 (1)

BT A TIELAMEN F bR AWE (IS TARET b, GIEIIRED 2 THEL BN
S RIREEICH 200 ) I, Q0SSR DR FICHEATH i & e R P b IFEFTIEEIC 72

o L L ITHIE

SATIRO S HHEERTE, FEABARIORF RS ERE L, MOOEO 2 RO BB L
LT, #REBRAWIDOERETF THRANCTH L 0K, REE L i 2H5T 5 b,

S UMT#E &t i 5 JEERIEEO—HER L AL, BHRBEHEF 0 (HL, X= (x1.x2, x5 >
xn)n%%%&&ﬁFW(%ﬁiﬁKﬁ%))&L\ﬁ%%ﬁ%cjw20<j:1\&~d)&?

J Pj r. (fB¥STA—F—~ FB
L&, 0D I, FOX | 1)=00+ 1y 5 L _k (gz}
=1 G X Pj @ _FaT R Ao

. SlaER LT BAMETAX ERONEFIROW TS A, £V o,

F(X . m)©ﬁ¢%%*b%%ﬁ\%&@ﬂ%%@h@ﬁﬁﬁééﬁ\%@@ﬁﬁﬁZmyMl@ﬁ
L S feo EROHEE, MEETASBOMAEHEO " S UM T X 2 IR @ iE 7 o
U5 n" REELT, FNFENBIGERTEALO K, Ter s 2 efELTITR 57
SEOEHECEE, SR13SD1 0 mEE, SR171B, SR171B'®3E%Z R, &L B\HO
2 SRBEIC DA TEE Lo BRERREED T — 2 % Table 5.5.2.1 1€, FTHHRE Table 55225 LU
mg5521~5523K%Toﬁﬁ#%%ﬁ@®ﬁﬁ@OTf—ﬂ&Fnﬁoouﬁmkﬁf—ﬂ&
L. Fn $O@EE, 0.05~034(SR138), 0.07~030(SR17 18, SRITIB' ) T, REL
S TEFRARD LA, FoAHICLTH25ECOENTHE, X, Fn HO ILTORET—7%4
NAEAIC O T AR L THB L7t ERHERICESRI38® Full ( Cp MBICERO LA S K
BohiW) 2BnT, o T L TAr 7HROFLHE DM EBEA Lo SUMTIC L A3
SEEEE . KRB E TGS b 0E 0T, MlE & 5~ CHOTFHICHTE LA HHEER
MED LAY, RODIOERDLAUFELBL LI INWI LN D, T T, KOL ) ZIWIHE
% A,

K=01, m=4
A={Cr—(C1+K)Cp, } ./ Fa' ( BRKTOHKT)
B={ Or — (14X) Cp, quﬂ(1~e4“%e_K” (Fn=014§7T)

2 Kof (Fn=014CT)

D=1{ Cr~(14+K)Op, } /Fn’e
E=0, h(0)/L=20

ﬂﬁﬁ%&#%&\Hg5521~5523@m<\ﬁ?—ﬂémwk%%T%Fn&OIHT@@E
F e R EHENBETY, O OEROBEIEITRE TS S, LL, K OEEE 2 Table 5.5.2.2
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KHDEsH, SRITIBD Ballast O27 — 2L SR1TIB’ @ Ballast ®Fn> 01D
BED 25— 2T, ERIEOKBEENA D DIHNIGHIC L 572, 2OLIC, Ballast OAa7
BROK 2 B a4 —tr, FEMATRRETS L9 Th B, KIICE~S L 5% HEK LK, 5%
DVFEINDLZEDD B, Full OBECE. AEOKMBZATH 0, Fn KO 1L FOEEs —
FEAy b LABETS, THEBTELENBLNDLE LMD, 7k, HOKEEHD 9 b, miK D
TTable 55.2.2%Ah 5L, &TALETH 5 T, HIEHTWD 0 — T O RS2 H SR IEHO 13
FCE DN T B,

ULORREHRTH, Ballast REOTFEREULEFLELNET L &R, B3 L AHTE
BT, BHEBEMITEC, ALDIKIKEL TVWADT, ¥DOHATERL TNROB OHH%

B

BRa® (1—e Ry Kol AD - Pt Tt () Lo ~KedyKef

EHERML AERHFERRETHAL L EH Ik, I, A TORKEEf rhEd L, &
Jo=(d—-Sfo)< fF < deMT7k, SAHMREESS 2.2 ORTHICKEL T 2R T, 2abO
HENREON B, EHE~EFROLT - 2L ERYZYMAELABLN LA, Fn <01 OEEF— £
EAHNERIR, REDOEEFENRDL L, LAL, BIGIWEBKENKEZAZ LR %% 5k,
SHEILIK, TOHMTUREHTHOL D TH 5,

5.8.3 ~NAFHBHOBFREZHRELET Fo—F

A ET O— AR A ICHEN T, RETTH, S 7R OBERES & b 1, FEEI R IT 5 &
NEEF L TKEHETL2—FEERET 5, BIFENEMSR171B( SRC M.N3537) . B/( [AR009)
D7 A MRECEF B ICREZER L, KERET 5, 28KCL, /B=50~70, Cp =065
~0.7 5 OFHREWNIER 1 1 EOKERABRBERICITH L, ElREHE () OB & i+ 5,
(1) RS

Fig- 5.5.3. 1 C Lo T EHKXERRTHEL 2o —FRR VL xBICH - T, LA LADHINC, HBEBEE
BCHLTELLTA225b0EF5, X(x/, 0, 2/ ) KHHEREHL, ZEKEM LICL 58
e (g (QERRTEDLIN S,

% ’ 2
mKo 5 Koz "sec6 .
{s(x, y)=——] sec’t-e + cos [ Kopsec'81d8 (1)
=V ~n/2

Calx, y) = sectfire « sin(Kop secz8 J db (2)

MKgf i Koz 'sec?0
TV .

=Ty

ZZic p=(x—x") <cost + y-sin?d
m, MIEZAKREH L, ZHKEHLO®ITRig. 553 2 0GR FHIGEER, BROYHs, o &DE0H
RTH 5,

3

m=27:s" -V, M=27-4":V
(D (20& % B CrHERE A0 L AR O TR LB TEDL IR Ay
%
{(x, y)= AWD) - :T: { Kep sec® 0} d0 (4)

-7, %
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W CEME) AREHLAMm (x/ 0, 2/ ) ICEEBITEL D, BOKE, ThbEAOKE
HLIKIBEOBERAbETHELEELOND, ThbL | x' HOKHSTHC LICL VIRERK L
BEEFBLND, TOMKR, BEREREEHT] K 22D Ko ' =V' /goc Fn® CHEIT 2
EHEA Rw % &I FHRB Cw 1,

n 4t
Rw=7t,0V2fA2 (8) cos®8-d8 (5)
[
Rw m/% ”/2*
Cw=—""—+ = z”j/ {AWL/L}Zcossﬂdﬂf/’[AW)]zdﬁ\ (6)
lpy? 12 o o

o

ThEsbh, 0 KT AHEICONWTFHENEL 2 EATHE

% ¥
ow=][Ame’d0=Xz (7)
ARFHRIETD 2, BHN—XCANE, Lol b, Fn® [KHFIT 5, Hughes, Prohaska 7%, .

MOoPEFICHFTACw &
Cw= aFn* (8)

ERELADECORDTH B0, BIOEEERBRTIE, Fo"lChEIF2 L, 2AKREHLIHO
EAHEOEAIC & - TRERBABERT I Fa' 20 Fh, M 2hdREFBEORE B LAMRS
WA E 5T, 327 0— PEICISE THEICET 5, L LREIBRLEECRN I EBERI K&
Frn'~Fn'CHHIT B EHLN S,

SATHEETHMOCT ~Fn BBICE, E#E( Fn <0.2)C—20 " (1" 238tbh % ( Fig-
5.53.3 )0 &< ICLEEFRETEZCHbN S, T4 71T L BERIEFHAES, BE Fn =
0.1~0.2 DERRTE—2CAEBETE, A AT ORKRENER EDLCONTEERIRIES L
{HWRTBEDTH 5,

Sa Ak, BkER: ZEW A H L (Point Doublet ) 34X *OMESMTEBERL L 54, R
DAnTESLADEFEROL 5 KL T, HBEER CHREZ > TN BDOT, HEIICAKE H
L ( Point Source) 2 ZlZ * DMESFBMEHLINTHEERTNWSL LEL L b, ThbPoint Doublet .
(PD), Point Source (P8), (BKEE* 21 L35, )NBEHICHLLE O R EDT FREUT
(1), (QORBEMEEOICRAL T *

Rw (PD) L - 2
Cwr = — 0 gr (&) Fa i// cec® 0+ ¢ Kozt sec?f.ap (9)
%ﬂVsz 0
Rw(PS) s . * 2
Cw PS= wm———— = 87c(f) Fn 30.'2Kumsec 6 46 {10
lpvz[z sec e
5 )

(]

Fig- 5.5.3.3 DEFEICHFTACw DE—2 (PRI TELAE T V— F#Fap 9, W0OF® %72
Pl @KkEE 2. KX bexp(—2Koz sec’f YDHBRENWTE R L, [F—O z1 T Point Doublet
D FHHPoint Source & VEE T — 27T 7% Ao
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P AMITCH EMEORITERTE 280302, &EM(PoQR) ~BLHTCON TR~ ICKE
Kb, WA TORIRANEL R B,

RAEERE L v 720k CERTEERLTHL2ENTD A, 2O LI A THHRMOC ~Fn
I R Cw OFFSE - 2 iR 2 R, C O EEIEL» L TOT 226 Cw TIFIE. Cv L
# s TK OMEEHTEE & % b,

ST OEBEE IR T A B, BKEE 2 LR EN S E T T OCw T EH L7 ( Fig
5534), PD a3 e— 22 EEMICH D, €— 2% T E¥BEOTHILTH L, P ST
V- 2 HERENC, 27— 2 BEAET LT T A, EBEOASAATE, TNHLPDEPSHEDLHEE
TEbI b DEELLNDL, LEARBROWTOHRM TS L2, PDEP SHHELA T LR
BENCHE Ow BB O A DN T A BIE5. 5. 2 O HEBE hiCE s N ANEROESBE #1747
Lttt 5o

NI GO CT ~Fn #i# ( Fig-5.53.6~20) 525, XA 7L LACW DY —2%5% 57
A= P Fnpk fE L, —H v 7O S 35 = p RETO S0 TORKEE 2% KX X bR
&, Fop~ 2z, LOMH% Table 5.5 3.1 WEIRE L /o, Z OFRIEFig. 5.5.3.4 DMt EER L b2
D EBBEMTEEBOCKY OE— 208, ThaT tx LT, D% b & IKHEE S 5 RKEEREME
KD 21 L hkEL, BRITFPOKEICHET LI EAbr b, FRAM «Z2 bh b, 1) #
EPAHMEEC ARG LD C bo 2) MERLHIERFICH~N, Sinkage, Trim 2 &, EECEBT
UTFERLOTHAEND 23RBS Lo TWBZ EDEL LN b, FAERAEEDO AL 7HREP D
LPSOMESETHMILLTRIAL LI ETLZLECACHMEND S, TDLOWEL TS B L, %
D3 T QBTN & FREAH - BESE - OHILICBE T 2 iz gst 2B E 2 b, BEHES K
oL E-TLE 9

FTHhOMSEII S BOMTERE S L, AT Pig. 5.5.3.4 T2 CEHR LA Fnp~ 21 /L OBHEHX
( Fig- 5535 )T, EREOCw D=2 L& BHRAKEEEFB L TEENI O THDETS T
it L7,

(2) 8] #r K
BAHERS THEATLL 22 BARHCT Tl L SBONMCHT 5,

Rt
r= —— = Cv + Cw ")

ovVe:S

Cv L Schoenherr O BEBEIARICF £ AN T
Cv=(1+K)CF = a *CF 12

Ow KOV THEHMC LT FEERER W ThobbT LT, BUMIOP D, P SKL 5 ¥FHkK
% BpD, B PS |, EHGMYE, MREOSini. Cos HOFHikEL (Sry CF), (Say Ca)
Ethd, Cw WEGR T RD TN b,
Cw= (bBpp— aSF>2 + (b'Bps— a’CF Y4 (0 Saz +C720a? 13

T AN B & RN OTFERIE D B\ Ol E O S O BT R BT > Pk m — I8 A E B
MENAENT &, 2RBIIOREERCS T 5 RFAFERAEROERE L & MERHIC > T4 o —pid
B BBRDTH b,

WATHIL R 2 4 DAHE LW DT, (IH 7 SR LT b 1 RIBRIBRNEO 2 &34, 8
2EE L TRAER cos I BT By & LICHUESIMT & AT B0, X CEMIIKEE LW 9%
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i%ﬁﬁ?é%%gT\PD\PS©K%&&%LTmé®T\ChKﬁELk%%ﬁ&T%(%S&
P& o

Cw ()= b®Bpf— 2abSp-Bpp+ a°Sp* +b2Bpg — 2B’ Bps* OF

+a’?Cpt + C* S, +C'?Cy = az Cwpp+ as Cw PS

m my
2 m Z/z-— mt4
+ 2. Fn’4/CwpDp + asFn + aeFay/Cwps +arFn {14
m
Cw(2)= a2:CwpD + asCwpg + a« Fro' YCwpp + as an {5
m
Ow(3)= az (P-CwpD + q-CwpS ) + asFn Y/ P-Cwpb + asFn 16

chbHIKICHEs, O PEFERE L, KM ar ~ar 2 &/ 2 RETRD Lo

Cw(3)Dp., qdPD, PSOLET DT, COXRTHELERCRY, BRBEEEHTH LN
Z2bnb, +OBESIELa=b", as =—2 ab, as =2 $HADABDTaz ., as . as BMITEN,
FETar ~as BREMMETLOEOEFBRNEHAT 5o

m

C1’= a1QFy +a2(p-Cwpbtq -Cwps) + asy/P-CwPD - Fn’® 4n
Cr = C1’ + as -Fn™ 19
AP as = as /4 a: 19

7o /5 Ad R FEEIC askRELTOT = OT —as *Fn' ® 2601/~ Fndii@% Ko, BRI
Car~as FRD D, DERIIRD D as TRD D, VIDICRE L as VAHBERO al 25L&,
FOEE~LTIICHME LB #D 5, MEBEOEHNS U TR - ET AHTE BT 50
AEFTHE A S 3EOERREXID T LI L%,
(3) I A 7
F RN OBE, ENREOFHREER 7 »— FEO 3 E(m=6 ) HLnT L, (BICE T Spoint
Doublet & Point Source DOH#Fida,  /L=0008, s/ /L=0006 AW 5004 EOEITNRIRIC
HBLTWNDC &ERbiro ko BIFHRANE SR17 1B L1X B/ (IRF1 52 FEME) & HEHWK1 1 £
2138 Ch5b, TEE% Table553.1 (€, EMABRRERO Cn ¥ L EREREE TR 7R FE Ky
% CB% Cy%k Fig.5536~20 CEB TR, B/h 2 FEFEBRXRIAEIC L > TRELNKEFn
—007~025 KM (BEH » FEM) & Fn=027,028 3 TIER L& (£BEM) 2RO

T A7, ,
Pig. 5.5.3.6~2 0 [CHHEH » P BOCw QAR ( 5 BHIME) . Ow @EsRst ( 3EALL) ORER

#77Fo Fige 553.6~ 9@ Cw (1)( 7ML HRKOFR b= To

COER. Cw(2D5EREE A Cry CWwORBEIDONT LndTROE Z>TWNBEZ EMbD b TH
FAT S Cr 0B TEDR 5 FEME FARELC LA Cw KON TR EFL D RlEWHE (BICE
) BDo Cw(BD 3EEMTREMD 2 DCH~2 % b 8% V4T %o PD L PSOHE C AP EHT
EnEdib bbbl Bbhb, K 3 MESFALL T 3R 7o R AR B B R B IR L TS N7 OERT
BEED LARRICEZ > TWAO L. 5IHE i THEAEMCZL DN, THO A #=X8CEl
bAENEET. PDOREBAK A LBEND - TYEEAHE I E 2WHE S B bo
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2) &

Th oo TRHHOBR, BonBREBRELERENLHBOLN LK & & I Table 5.5.3. 2
KRt Cw (D5 FTHUTEEERAA D TEDBIE S 5 & Ky KT <, SRITIB ZBWTHAT
KM EDFEA0.0 2UTTH5E, THICHLEERETOAAMTH 5T, 7HAMTHKM #5605
BEN DD, A ITELUTEERMICHIIVWKEEL TW S, HHAFIS E K LR, KEFTH S+
NIF S TROPEELLT, ITHLET ELETBED LN L Eribh b,

554 # E

AR~ FHER & - T, WERECH L THE, @S#REWKOREMAFES L D, <1 7 EBO
KEWEITRETC I EE~PEDOF— LAV TS 5. 305 I TR L, MYHEEL S FERENH S
NBEZENELNCE - o WHHTIE, BEOT— 22 AN 2 T EXH2KELB LN LA, BT
BHETF— A5 B L FLZKPBON R BB ENSEL, BEELRTIZIDLEZ L S5 —DH LW
Fithb, LHLLREROREECL O, KELXTOF - 2 IRET AL TANWDT, KETF— 2250
LONTK DRENERETHRELXSE T, RER INETEEEADZ L, —DOFT#EATIN
B9, 5%, ALEHRORMESEDT, I h—|BoML TEBETELHEL AL L IPBHL TN S,

s X 3 B
1) & &X  EHABSOOEE, B - LY KXYy 45%21+(1968.6)
=

* ¢ Study on Wave.—Making Resistance of Ships, 60 th Anniversary Series, Vol.2
(1957)

3) BB, MB%E# ' A Study on Free -Surface Flow around  Bow of Slowly Moving Full

Forms BAERFRRNE, Vol . 137 (HS50)
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Table 5.5.2.1 SEREEHE7— 2

MODE L

COND.

Lpp
(m)

Lwe

(m)

N
(x3)

S
(m®)

(m)

f
(w)

Ch

TEMPT.
(°c>

SR 138

FULL

10.0

TRIAL

10.2

14738.77

18.564

0.538%

0.572

/5.

2843.2

4.275

0.3526

0.184

0.524

15.3

SRI7|B

FuLl

BALLAST

4.5

4.63

536.9

4.319

0.2520

0.1767

0.552

15.0

349.0

3.3299

0.1773

0.0795

0.507

151

SRI7IB

FULL

BALLAST

4.5

4.638

53¢.9

4.303

0.2520

01767

0.552

21.7

349.0

3.397

0.1761

0.0783

o.510

21.7

Table 5.5.2.2 HERAFENEHETHER

MODE L

SR 138

SR 171 B

SR 171 B’

COND.

FULL

TRIAL

FULL

BALL

AST

FuLL

BALLAST

INPUT DATA 0.0t 0.10
Fn RANGE| ~0.3] { ~0.3)

0.0§
~0.34

o-}o o.o077 o.10
0,3 ~03

~0.34 | ~

0.08
~ 03]

o.r0 {0.07
~0.29] ~0.29

~ 0.31

0.10

0.07 0.10
~ 0.3 || ~0.3]

K
(Pru Dt

0.155 | 0.155

0249

0.249 {o.

240 0.24010.340

0.34010.270|0

.270

0.370{0.370

K 10168 |0.167

(Rqress.)

0.217

0.32310.

23310.2/1

0.185¢4

0.35810.26310.

248l0.308|0.000

m S8 | 8%

5.18

9.22 |4 48

«.20

“£3%

415

S.79 %36

o7« 2/

4.76 1 4.59

3.8

253,01 /.

é61/02

Z./0

0.876|2.24

2.53

0.942|2.45

xid s

2.32

¥i6®

}.18 .‘-l.}’

x16%]

)‘fv; x/0
-3.59

s
$26

xio®

(57

-7.40

o'

& 30

x/6®

XH-): X0
174 | 6.7

-5

xi6"

490

xi0™"*

- -
X t0 ‘ )(ID9

1.0 16.35 1770

X'

2497

i

(27 15«2

-
X0

5.6/

~i4

-7 <3

Xx/p X110 X{e

442 1/ 40

-2.744 1-2.1%5

m| ol o | >

-0.000[]-0.000])

-0.616

0.381 1.0, asy

-4.053

‘0\ [”

o./7261-0.143

-0./49

-0.08510.334

S/ |-0.09%2]-0.0960

R0y,

-0,323|-0.135],

042|-0.0471-0.006

0.6/5|~0.040

-0.039

0.5851-0.19¢

B-Fa -

-2

-J/2AD ' F,

4 &~

K
(&Jrcu.)

0.247

0.308

029/10.259|o.

20410.3/510.258

—132-—



SR 138
Full Load

CT by Experimenf

R CT by {o F 2005 (K=0.168)
| 2 |
3PSV Regression L X F 2 0.10 (K=0.167)
0.004f
oosl (Pracricol inati
— Derermmonon) K=0.155
“ OChoenherr Friction Line
0002+
O00I |-
Fn = V/\/Q—L—W—l——
] ! . |
3! o 0.2 03
. Ballast (Trial) °© (K=0.217)
—épSVz | .
X (K=0.323)
0004
U*K)C
F,
o (Pracncal Derermmano
| n) K=0.249
CFO-‘Schoenherr Friction Line
0002+
000!
Fn = V/M
| l ‘
05 O.l 02 >

Fig. 5.5.2.1 jRpiteaie# (SR138)
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SRI7IB
Full Load

R
2PSV?
0.004} (P . -
et .
ermlnarion) K- : ‘
Cro - SChOenhe : |
0003 T Friction Line
0002+ CT by Experiment ———— .
CT by {o F2 007 (K=0.233)
[ x F 2 -
0001 Regression F2Z0 10 (K=02ll)
Fn= V//gLwL.
| | |
>0 Ol 0.2 53
R =
| 2
5pSV
: K
o .
0004} ‘ .
\}60340 ®
0003+ CFo: SChOenh —
| €rr Friction Line
Ballast (Trial)
X F 2010 (K=0358)
000!
Fn=V4/glwL
| | |

Fig. 5.5.2.2 &5 EM+# (SR1718)
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SRI71B’
Full Load

R -

[ 2

0004} Fo :

0003 CFo: Schoenherr Friction Line

CT by Experiment
0002, by {o F 2007 (K=0.263)
Regression L x F 2 0.10 (K=0.248)
0001}
Fn= V/.,/g.Lw.L. |
OO 0.1 0.2 ' _ 03
R L
%psvz
° (Pracy;
cal
0004} D(':"e’mination) K=03?
0003} . CFo : —
Ballast (Trial) Fo: Schoenherr Friction Line
0002 o (K=0.308) .
X (K=0.000)
000 I}
Fn-= v/«/g.Lw.l_.
I l !
006 Ol 02 03

Fig. 5.5.2.3 EAMRBULE(SRI71B )
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