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Abstract

Measurements of direction and velocity of flow behind models, and vibratory thrust, torque

and bearing forces on models are relatively new under takings in towing tanks.

Propeller Committee of the International Towing Tank Conference proposed the program of

comparative tests using the circulated ship and propeller model, but the different apparatus for the

laboratories all over the world.

The Ship Research Institute participates in the comparative test, that is, measurements of

wake, vibratory thrust and torque.

In this paper, the data are explained in detail.
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TR OYIIE, EBEOFHE,

b) Measurement in the Cavitation Tunnel
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I) BASIC TESTS.

The basic tests exist of the measurement of the
mean thrust, the mean torque and the thrust and
torque fluctuations for the following conditions:

Speed of the model—7.393 ft./sec.

Speed of the propeller—10.03r.p.s.

Propeller clearance at 0.7 R—35% of propeller dia.
Rudder clerance at 0.7 R—70% of propeller dia.
(ref. to Fig. 1)

The recorded fluctuations should be presented gra-
phically as a function of the angular position of the
propeller, and expressed in kg and kg-cm, respectively
and are to be analyzed harmonically up to the third
harmonic component (fundamental component equals
blade rate).

II) ADDITIONAL TESTS.

Since the Naval Ship Research and Development
Center has made measurements for many conditions,
there exist the possibility to make more comparisons
for those participants who are interested.

In that cace, the following additional tests are sug-
gested:

A) 1) Measurements of the axial and/or tangential

wake in the plane of the propeller for the speed




of the model and propeller mentioned under I.
Suggested radii in fractions of the propeller
radius: 0.3; 0.4; 0.5; 0.6; 0.7; 0.8; 0.9; 0.95
and 1.0.

The measured distributions to be developed in
harmonic components (15 harmonics).

2) Measurement of meanvalues and fluctuations
of the lateral force and thrust eccentricity for
the conditions mentioned under I.

B) Measurements of the quantities mentioned
under I and II-A-2 for the following three con-
ditions of propeller and model:

MODEL SPEED PROPELLER SPEED

4.806 ft./sec. 5.73 r.p.s.
6.277 ft./sec. 7.60r.p.s.
8.499 ft./sec. 11.42r.p.s.

If possible, to measure under the same conditions
of speed of ship and propeller, the thrust and
torque fluctuations with 50% rudder clearance.
$HEb o HHERROEHR B XUk Fig.
2.4, WEEFEE Fig. 3 XU Fig. 4 Krd,
BT e XSOEHRE2EDLR N TH D,
E1%, D=9.954inches (253 mm)
¥y Ftt, H/D=1.025
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BHTE Ik =modified Troost
FRBEE T e ONEFEEY Fig. 5 @R T,
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¥y ETF~¥ 2 vk MLT
(7 AV H)
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Measurement of wake }, Measurement of mean
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values and fluctuations of the thrust and torque @
2FEBFIRDOVCIE 2 7c D THE R 235 T
+ 2%, 73 lateral force oW T, MEAEIDL
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2. Measurement of wake

2.1 HRACERBEALSIE -

AL E b —FIERRREC ST 5 wake FHA
FHOE LTS CHREINALIDOTH T, £D
Bk, Hiko 1§k X oEliiie £ heh Fig. 6,
7R XRBITRT,

SHAIFTAE4EDRIY Fig. 7 X 0¥+ 5&%0, 0.5m
/s BLETIX 30°~35° =T, 1.0m/s DI LTI 40°
F CEHPITRET S 5,

2.2 EERIRAE

FERIRFESR Table 1 iz, ¥ b~ D traverse UE
% Fig. 91T, %/ wake FHUKORYFEHE, ik
Bi L b T Fig. 10—a, b IFT,

2.3 wake DOFHAER

7 — & O EER % Table. 2a~c Wi T,

Table. 2 D 0 X7 e _SHAMED HAHTHEE
frE% 0=0"° &L, fil@hicEbhTwd, LA
5T 0=0°~180° AL TH D, 0=180°~360° 2%
EXTHD, Vo/Vin WIFUEZIE Ve Tl o K
TS U7 % DD axial component T3, Vi/Vm X
tangential component ‘T v, AHED HE (6 L b
FHERUHFM) %A, FORIMHERE, Vo/Vm V&
radial component T ¥, WL HHEE, RLHME
BLLTRINTWS, s Table. 2 fid *FIDd
D% 2nd run (repeatability test) L X3 3D TH 5,
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R Ui b ot Fig. 1l—ami Thb %, EhoGHi
2nd run WX 5D TH 5, Kozt oiam
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Fig. 11 duR Lz s (Who@z et
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r/R=0.7 &2WTix 2nd run (Fig. 11—e D é
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RFEL L BT LD,
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ZOWTHEAT Y FBFERIEDEV, Va/Vm 20
Tix Fig. 11—e WRT X 5, 1/R=0.7 ‘T 2nd run
(repeatability test) %77 ->7%a¥E4x 0.02 OETH
D, ¥ F—EOMAE RhORELBHIR - TRIFR
EERBELNDO LB DN S,

Fig. 11 ofhi#eSbh 5 X S icE L Ot
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VR R E, 1/R=0.6~1.0 b7z 5T Va/Vam 13
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F 7, Fig. 11 kT, 1/R=0.3~0.5 T Vo/Vm
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HERARIC MRS S %, 1/R=0.5 DA ETmMa < (Vs
/Vm)max==+0.15 \NTH D, #vH—RBORE
D +0.25 BERL TR,
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3. Measurement of mean values and
fluctuations of the thrust and torque

3.1 FHAKE

FVZ, AT AFOERTROFEER X OB
OFBIEfTR >z 2L, 1.2 FD D-A-2 TREX
TV % lateral force iz D WTiREHAIZ T bl d -
7. FHEEEOHNE% Fig. 16 iRt
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DITHEER R L7, TS Fig. 15 futipxh
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JERERLR,
2) ®hEtE
BOERO L7, 272 F OBRBERVTRBIR
DEEERZHHALTV SR, P2 RIES

EEROBR Y » 7Y v TRV LTV B, R
DI E TR o R TR P A7 BRTRA T R
MEx LT fa e h gy 300Hz 3 XUy 100
Hz VC“XDo‘fCo

AEHANC A U 2B hEHaAckRE X 10~14m fio
BARAICEYEXhizd O Td D, FHURAEES
Fig. 16 R LTV B XXz b kEY, 4EO
AR R SEE TR WTD P Ly EEE 4Q (iR
iEY=1.3kg—cm, A5 = + ZEHE 4T (EEE =
0.37kg FDEEZRLTVWBEDT, KBIHGHOHAIR
ABRICHT 2ELEHHEOEEE 4Q/Qmax=0.9 %,
AT/ Timax=1.5% RICHE LT WS, LichB > TZD
X 5 R ZEBITAB NI OFHATRER IR R T L,




SHEEOGEREES TS T b o e 774K 44—
ik, TrAZARLRI XS T RS OEEEAEEL
BOWHikEs L OCBEREICEERT S s EBE O
Bilka BiE F 5, DT 5 A kA~ LB E)
JENCEES L TRAH T e RSl bEiEE 52T
FAZ ST BISE RSN T A R, fy=100
Hz 52’ » Tz,

3)  BRENR

oI F Y — 2L Tx Y, T2 LHBD
Xy FIZHLA T one block U, 24 5 DOIRENFEIZ =
AR LT & X — GBI 0 g She,

4)  FHERS

Sl @ T OAEHRT vy s A-XiL X T
Fm L b, ZEE 4Q, AT oI I ERRGIHKE
X o CHlsk S/, phase marker 13 1®BHED
FER &L STV APBREAETS X 51T set Th
7o .

3.2 ERER%

HEKZEIRRENE Table. 1 icizxhvtv b wake &t
B E R C T 0 EBKRZ Table. 1 RXhTw
HMEBEAEELE,

ik, TeXFHEERE 1.2 ho 1) 21I)-B
SRERNTWD 4 Bz o, rudder chearance (LA
Toroc kW) & 50% & 70% LAz TiHUE
1778 - 72,

1.2 TRENTVW S E 7 e X7 [iEEOBRT
VESE AT BRUREEIC 72 ST WO Tl OBk R o
DIV S PR OREIC& E B 21500 572,

3.3 ERHZR

7 e XTI OB L BT v
7295, il % & T OARFM L O Y D OF M
OV TH LR B DI BT lkBliie S8z D,
FLIRAET dead slow [Elix% XETF= o 7 LEIL,
Sl EIT 5 7,

Nt @ T % Vm ~3—%ic Fig. 1612, 4Q, 4T
ORI o 1 flE Fig. 17 WRd, £EHH 4Q,
AT % N ~—=ic Fig. 18 wii¥, R#L, Z#ii
BHRETH S, Q 4Q, T, 4T %% 2 LT Table.
41T,

3.4 ERTOM

1) Fig. 16 itk r.c. #¥E<+5%: @, T
LAY %z EBREy, R T i Va=
2.591m/s JTETH 3.5% DOHEMERLTWVW5,

2) Fig. 18 @ 4Q >, A7 QIRBLE
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2o B JEHER 2 R A CIRIB O 2 kb i Th B,
XE LR, fr OBlR XY, HEEKEV
LSBT OENPZEN S,

Fig. 18 ® AT iz 2T, r. c.=50% D,
Fig. 17 TV THLN L XS RERKOLS L USEE
YT 2 OBnKER(AFT D H D, —aekreikl
THTORLRIBE KD D TH 5, EiEkO—F
W& 251 S/N B EDDTER - O THILL
T DD T OV TR —ICDEIER LTV 5D
TV EBbha, 1. c.=70% DA, EE
DENMRO E L, blade frequency 1zx3 5 JEAM: X
R ZED LD D TT— 2 & LTHEIRB LA
of:o

3) Table. 4 izix 4Q/Q, AT/T % % THRL TV
505, W EERNIC T DN WEER L TV 5,
wake 34\ T wake DR ERMBEES T w5
Wi LT Ch Sz Lo bBiHLTd 4Q/Q, 4T/T
BB VNS WERRLTHS S T LIEHCBGS
N5, 4Q, AT OHEXMENSKE L L BEEL, 7k k
1F wake O ARIC BT 0=0°, 0=180° JifEiC wake
DR ELFHERBH D, LordERED T =25 2558
T5X5BBETHD,

4) 1/R=0.7 KT % Vo/Vm, Ve/Ve OFHEHE
(Table. 2—a, b) &, REBICMHHLLER T LT
DR BRI Z b LT, BERIELC XY,
Vmn=2.253m/s, N=10.03rps OFEIRIEIC BT 5
Q+4Q, THAT wimgstE L7, ZOBEER, /R
=0.7 OREI I DK E 1 ekt 5 &
he LGRY, 1i/R=0.7 0EF 1€k 17,
AZAPCRTEIREERZTR 2TV 5 O E0E
LTw3, EioilHoiREkiRt,

N (r. p. s.) 10.03
Q (kg-cm) 33.40
4Q/Q (%) 9.0
T (kg) 7.87
AT)T (%) 12.8

7L, PtER T e, L bEIETLA
K CHE SR EREZFEHL TR D, LT
rudder clearance ZHHAADZ EFELD LD HHEE
LTwiawvwoT, ERREELELIFAG LTSI
TRAEWS, L0 40/Q xXv AT/T DfikH
ERfifi (Table. 4) XHIELTHBLEH3HITR T
5, EMAREERE BV CIEERIIEETR -
CHhBE, AdT/T=2~3% Th o7,
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FEREMOR RIS BT bhvass, R E i
OFROBEOIE, EhEEREOBE R S 2FE
REDISIZDY I EV > -HERSHORELE
BHTEFVSETHR,

5) 4Q DIHFHBEFITIIEVEAERERIBITE AL
BbhTwiav, THIEATC bt X 51z, ghise
BERCOWCTORIEFRIEFSHSELS LTk
HTHY, LikdoTIRIE AL dH5EERER
ZFENTW5, blade frequency DJEIAMIT X < Fb
NTWBH1EELRPO “5hb” BTtk D
7eH Il 4« DR IFHNBEDbI TV 505 % Livi
vV, “Sh"oBE—EEIZR S =S Fomicd
UC5H5HEED LU KREdhb,

6) b7, AT A+ OEBETOPHMPBITIZIT
bﬁ?b’of:o

4. & ¥ U

HEEVEREERIC 38\ T Ik, bearing force 53T DB
BEELECDHY, £ oTcBEH SRR 6
LTERZTRES CLRARREE X DI TH D,
L LEBICIIEBEAER D B ¥ D O time schedule 23
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FEBVTHEATHED -7 b, EBEBROER(E
ELTOCEINIZ X 3RK) SEXER D LEEOHNE
ETBECOTHRME ST OREh -8, Th
bbb BB OLER 2 HEM LT,
MHIZ I T SRR OBA S LOBE T v 25 %
BELT, SEOERKEIVCEELARTEL 72
BHEEREL, OB REERRETRS FTETH S,
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1) Appendix IV, Propeller Session, 11th I. T. T.
C., 1966.

2) &0 A, “KECEET MR, BaiHE,
H39%, MRF45ME, THEEMRESER.

3) #A R, KEBKX, “TeT7CXBRER
IR OREYE”, Vol. 5, No. 4, Bf434E, =
FEETHR.

4) TR B, bHEMEE, "53¢t —Eofki
DV, 395, WIF45AE, TEEREMSaHl.




Table. 1 Test Conditions of Wake Survey

Date: Feb. 23, 1970~March 2. 1970.

Temperature of water: 11,7°C~11.9°C

Draft: 1.067 FT. even keel

Speed: 7.393 FT./sec.

Stern arrangement: with propeller boss

without propeller blades

and rudder

5 hole-pitot tube: No. 2 pitot tube

Survey plane
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Table. 2-a Velocity Component Ratios

Vx,
Vm

0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.95 1.0

.238 .280 .290 .303 +305 »309 #323 .327 .310

$234%  ,270%  .290% ,301* ,301% ,306% .309% ,302% ,311%

+259 $271 +298 «316 <347 «375 +366 +374 . 400

.249 $292 #335 <374 .423 «460 «475 <485 »498
+410%

«278 342 +410 471 .501 .570 584 «585 «584
«515%

.283 +369 <441 +531 +580 612 .633 «652 »654
+586%

292,390 489 «572 .648  ,691 .722 <734 739
+658%

+280 +404  .531 .648 720 «T71 $778 790 786
J718%

«299 «449 .592 722 .803 «829 «830  .849 «851
«T96%

+358 «520 .670 L7833 .851 .870 873 .883 «878
«851%

.421 +596 .733 846 +891 +905 +896 +908 «909
.891%

+514 665 .804 .886 <914 .925 .922 «931 .930
«909%

2557 W11 .847 .908 .921 .930 +931 .933 .938
+910*

»590 736 .876 910 .932 2936 .931 .941 «937
.930*%

606 738 +867 +914 2929 4933 .925 .941 <941
+922%

+569 .718 .839 <915 .933 <939 .929 .941 944
«921%

«547 662 +807 917 .936 947 .925 .945 . 947
«932%

537 659 .817 <904 +930 .938 .936 .939 2945
912

#5369 .703 <842 «905 £ 929 .942 .936 +946 .948
.921%

«630 749 .852 .907 «930 .941 931 940 944
.918%

667 JT72 .848 .907 2926 .925 9339 932 934
-929%

672 $761 +849 .910 +924 «930 .936 .938 <935
J912*

.b18 o721 .827 +904 925 926 <937 .928 .930
+908%

560 L0668 <783 «897 #922 .928 .930 «925 921
«923%

+505 «630 2768 «899 .904 914 917 <920 914
+908*

+516 652 2785 «900 .908 902 2912 «910 +905
.892%

«545 674 +809 913 .909 902 «907 <912 .910
.922*

+541 «655 +810 884 +903 900  .900 -910 +901
<900 *

+490 «641 774 .B74  .R90 +888 #911 «901 .897
.888%

417 2588 722 .845 «879 876  .891 +893 «892
.878»

.384 £538 678  .812  .864 «865 +890  .884  .3885
+B00%

2321 «467 608 LT61 <830 +846 863 872 .870
.84l

+270 +409 .548 .684 2769 +804 .827 .829 .823
LTT6*

.252 «353 .484 .607 <716 756 J778 786 LTT4
$T19%

261 «353 <457 +580 +646 «691 729 «729 721
.670%

+286 «343 .429 «533 .582 #6017 +650 +650  .660
$509%

.268 «335 2401 $461 «515 #5064 +581 2579 .576
+503%

268 J314 .324 #3379 +430 444 +486 »481 0474
2430%

€257 2290 L30T 4323 349 L3064 L382 .38 37T
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Table. 2-b
vt
/Qm
r/g
0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.95 1.0
e
o .028  .012 =.005 .000 .00l =.004 -.005 -.011 =,008
L005% ,002% —,006 % «,OUT % .002% .CO4% ,003% -,01T% ,Oll#
5 L00L  ,009  L017  LOL7 .03l .03 .043 027  .034
10 | -.010 ,007 L0210 .031  .039 .053 ,043 052 .062
045 %
20 | -.018 ,004 022 .042 .069 .072 ,096 ,086 .09l
L061 %
30 | -.021 ,0C4 ,029 .06l ,08L L094 096 108 .110
~082%
40 | -.017 .018 ,051 081 102 .115 .120 124 ,122
.103 %
50 L028  ,034 .073  L100 L127 .130  .126 .129 .127
Jl21%
60 L028 060 L090  L119  L130  L132  L131 .133  ,130
J130%
70 L0422 ,068 ,100 .129 L133  .135 ,128 .126 ,120
133
80 ,046  .076  L108  L.126 130  .127 .12l .119 .118
133%
90 .046  ,085 .116 .128 ,120 .116 .112 .105 .105
25
‘100 ,050  .084 115 118 112 .103 .094 .098  .089
110
110 L038  .083  .099  L.10T  .097  .095 .097 .084 081
110+
120 .032  .073 .10l .096 .088 .08l .076 .073 .072
: ; .093 %
130 L0188  .055 079 L087  .073 .07l  ,064 066 061
L076%
140 L005  .039  .O70  .OT4  .067  .059  ,055 .052  .054
£066 %
150 L030  .048  .058  L057  .063  .052 ,045 .044  .043
.054 ¥
160 .027  .049  .044 .043  .043  .039 ,034 .034 .034
L028 *
170 .035  .029  .030 .03l ,030_ .030 .026 .026 .026
L027 %
180 .030  ,014 .015  .016 . .0l6 .O13 ,O0l6 .01l .016
019 *
190 .00L  .004 -,002 ,003 ,002 .003 ,003 ,003 ,005
‘ 005 %
200 | -.018 -.018 -.009 =-.012 -,010 =-.010 ~-.009 =-.009 =-.,008
-.010%
210 | -.031 -.C29 -.03L -,030 =-.026 =-.019 =-,023 -,017 =-.,017
~.026%
220 | -.013 =-.019 =,042 -.049 -.051 =-.040 =-.034 =-.034 -.034
~.042%
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Table. 3-b Harmonics of Velocity Ratios (r/R=0.4)
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Table. 3-d Harmonics of Velocity Ratios
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Table. 3-e Harmonics of Velocity Ratios

TOICIEG GO

S CEOTEr WNG D00 ONT e O 073 LY
unI 3is|

g

5~

‘X

Ao

CIIINON

R e S AT R S eV

[aS A RaNlaN}

e (M CICE N TN G O

R Z 2 2 - r{ oRO

-__*_m-

e QO LOND P60 ONS o~ O3 0032 Y

(3503 £37TTqRIEedea) UNI PUZ

WiN38ox 2

avr= .284

T/

e O/A.\Qu [ty AQ Qér:.i o OAC -

NS E}.T..O_ QF ONLOY == O =0 v 52
\NO A DUUO S e OUONO OO0 P00
"182/:.i.|].|1<11‘.11)~

P T Y

Vg3 PN T
O G IORD ON X5 2 GV 60D
SOV SNOQD LOON
NOUCC Y e (0D

.

JUNTeY: rﬂq_“ At _D—(F\J

3O OO - O D) 3 e ONONOY

T v v e OGN e wem LN = O RO
L R

1 LI I T A |

G UG - T
AEX WD TS PO = S =0 ON0O &
€ OGN = LOMTOC N0 LOLOWIT) TR0 oS
S (U0 (N (00 P N0 ON=- 0 cofo =
£ 5 GO0 NN — ONQ T3 ONF-- QB Lx
COCNLOND =00 (8 SO LN
A e OIS TN Bl (O
AT e e OOND P00 OV (D) i WY

O — QO IONO O Ve — (0 O LY

avrs-. 3682222225x_ !

Vr/Tm

?Z 5 Q=20 Ghr
,3 PO INNS e
O — N0 ON

€I S
N

et 5538 .

5D NG e NG
OANC ONDS

P
A LOMOND S g
(Y- LOVTND A N N D

] [ T T B T |

£ e QOO LONS PCO0 NG e OO0 1Y

(299)




50

Vz/m

Vi/m

Vr/Via

(300)

avr=

aves .,

avis~,

Table. 3-f Harmonics of Velocity Ratios
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Table. 3-g Harmonics of Velocity Ratios (r/R=0.9)
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Table. 3-h Harmonics of Velocity Ratios (r/R=0.95)

avr= .81978M28x 0

/i i éuéu -1 - 221L<)7( 508x- 0 22435 )061&:(- 0 .30 hoooz’(x
> ~:’lj(])(?)1)1189( - 129 g 3232A~ 0 .12 olg u? 0 3128;()12;5013”
.2110437915x~ 2 i; 132 1 5 )17 )é . 298 062‘7}(
E .6150129962x~ 2 - 416% 1 39041 éhl x ! 2 Qe
R I %%?59217?12 R0 ol 350917‘33 2%
RS R S
el SE aEE
1O Bl 8 5 -2 114654 25x
- J0672205000%- 2 - )7()9u9),<— 2 L56h2n 5
sl f el et g
13 300132307 1x- 2 - - : -2 33 ok
. 19025880 (3%~ 2 =.9590025993x~ 2 97())31 2x
:’% -%gji())';(;))(gfxm 2 ~.g§)(>63z; Nix- 2 LG ﬂ%9{2ﬁ(x~ 2 27 952551 x
v/ m avrs: . 888888831 2% 3
a(n) phas.
? 3 . 32(6827&):: 2 .1 % :g%gymg
2 2 .1109218837x .5 P
3 2 . 6111H51Lroo,\~ 0 . Y %1010%
4 1 .8342057656x O 7 bl M,ooeh
5 1 .2713102%33(\_ 0 3 b %8218&
2 1 ».)n’)x& 198z~ 0 .23 ! léu?u)e i
1 --.)m moo 515%= 0 1 ! 2083337) O
% } z 66132)7%?{12?;- (1) :11 23 1 2‘6‘1_735_2&,%
u? i, 214999 L()x- 0 .11 )56)92>623x : } gﬂ; 23% é%;c{
1 } :.1]\(5)0);;1(9)%’2} o 18! 2(‘3?]) le 1 :11095§21§1?‘f<
: o TSI amid ¢ e
is 8 ot 8589;20::- 9 1;500000 Box- 0 .1570756320x
\EAL avre-. 28233333361~ 1
i é 8&)153)47147 1 3h226 a63x
62290 0 -, 25x | 2
. 3 mme |
541 x- . -
Pl igan Teieae
2 5020)433 ési- : '%gg} 13%? 8 1217%16 370 x= 0 mléé 38&7 2%~
1§ Ehic : - - 0G3x~
8 ‘“‘é‘ 23?‘2’" 2 '”’Su%%é? . )90)12)%?;- i ‘3§<)Z§|né(zfx
- - : - 480%x-
g '0990282 %x—- ¢ )?01 MBE e 1 )t8|69g?2l72§- } L60021 ohlox
i Iuggu&% one 2 '31%18)?%5;: | gzs89682 ox- 1 623223 292x.
:12 h ‘227868h8;x- 3 Z\ ok n“{ 1 "oh?g (%i: : 532 u??uﬁ"
e égg vl 136131;13(9)?;0 G 1 %23 13 orne 1 12
;5 - ]7 (7)091} 388x- 2 ..1%38055 8x- 1 .1552367175%- 1 57 ;1401

(302)

— -t



Vx/Vn

Vi/in

Ve/in

avrs=

ave:=

LSURI 3000~ 3

Table. 3-i Harmonics of Velocity Ratios

821 61171);1125;; 0

n
1 .19)13
2 —-595)2
§ 215
P.332
3 ;
? L 2676969
> ~.23955!
g -52025 8v>(m_
.KNHNJRM
9 .y ?u’){(()8,<—~
10 2295 \)C‘%wa
11 f ol
12 g (405
13 )0011)'0 Px
1 . 1 ’_}‘A:))’\) 2010z
15 L5hegR0 05~

2

1
1
1
1
1
i

NERN - O\ NN o —

n

1

2 .

v

L

Lo

9
10 3312
11 163094250
12 ¢ 7<>mso?_g
13 - B g0~
1

15

EAVENNVEVIRVEVINV GV SR IR IRV RV IV ]

=N

N R 1ot

=N R — =

[aVEAVEAVIAVEV RV R

2560 (10%6214;4
(, 7'”0’)140_ >

—————— gy

a (n)

.?

15
.?)l .2 '/
5'3?’* 13
9706?&)11 Ot~
- JO806ETUET -
)m)uc)ﬂzw
'J()ornp')z);)w .
1902 ”'?[33)~
?()éi(;;wwomm
.J73{ {b?()n-
7( 0 xe

W~ == — SO

(r/R=1.0)

amp.,

zlx 345 '171 Wix.. ©

))2811 5707
.68 f)u»r)gzu-
327M379058x~
L2221 9157 8x-
xg,):‘ 8@’»7@{“
T BLDIEY: 2910 %~
.1 x7<; 700161 %~
m)uo(()ﬂi Ko
.9‘3 051 6xee

L,\.)

SO N 2N

i)

9“')?3() 897
(}m)‘m -
) )H 13 ))

s '
NN — = = s =

i}

O e

. ;)w)!ﬁ

Grh
.2 L')um fﬁlx 1

M) — =

53

)rgb)‘ 1
87 IQU:/ 1
%1)\()119q;){x 1
Ol b1
3011);;(01 1
31) 4()0",6)— 1
!
1
1
1
1
1
1
1
1
!
!
1
1
1
0
0
0
0
1
1
1
1
1
1

e85 2 0885- 0
198’»0095(6 -

209M70033%2~ 0
.107)9@‘ -0
(»2 ot 1

(303)



54

Table. 4 Results of Torque and Thrust,Variation Measurements

v | N |aa ]l 8 [°Y Pl AT | T 1*V5 e
m/s /s kg-cm|kg-cm| % % kg kg % %
1.465)| 5.73 | 0.6 | 9.80 | s&.! 0.4 2.32
o 21913 | 760} 0.6 |17.16| 3.5 0.4 | |40 | | —/
& 2l2.25310.05 | 0.8 |34.80| 2.3 | 0.5 |— |8.50| — | —
% 2.591 |i1.42 ] 0.9 |42.84] 2.! 0.6 | ——|loas | — | ——
o [l.465|573) 07 | 943 7.4 | 05 | T |2.33 | " |7
§°\° 1.913| 7.60] 1.0 [17.64| 5.7 | 0.7 | 0.31[4.16 | 7.5 1.2
"3l2.253 [10.03 | 1.3 |34.66| 3.8 | 0.9 | 0.36]8.63]| 4.2 | 1.4
2591 |11.42| 1.3 |43.96| 3.0 | 0.9 | 0.37]10.88| 3.4 | 1.5
N.B. AQ, AT ., double amplitude
Omax. , max. torque capacity of dynamometer = 150 Kg-cm
T max. ; max. thrust capacity of dynamometer == 25 Kg
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DIMENSIONS OF MODEL

Lsp 20.000 FT. (6.096m)
BREADTH 2.667 FT. (0.813m)
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Fig. 3 Ship Model

MODEL 4287 (N. S. R. D. C. WASHINGTON)
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Fig. 2 Principal Particulars and Aft-body Shape of Ship Model

Fig. 4 Stern Shape
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a) at rest

b) during the measurement of wake

Fig. 10 Wave Profile of Ship Model
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Fig. 15 Measuring System of Torque and Thrust Variations
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