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1. INTRODUCTION

The following is a documentation of various performance tests
carried out on a scale model (scale ratio, 27.5) of one hull of
the Mohole Drilling Platform. The model was built to Brown and
Root Inc.vDrawing Number 1-T-10004 (Figure 1.1). Details of construc-
tion are described in Reference 1.

Also included in this report are the results of comprehensive
open water tests of the main propulsion propellers for the Mohole
vehicle. The model propeller was built in accordance with Robert
Taggart Inc. Drawing Number RT-14503 to the same scale ratio as that
of the platform.

The test program completed to date and discussed in more detail
below may be describeq in outline as follows:

1.1 Three Dimensional Wake Surveys.

a) At the 29' draft (transit conditibn) at a full scale
speed of 10 knots, five hole pitot tube measurements were
taken in a transverse plane coinciding with the propeller
plane of the starboard hull. From the pressure measure-
ments the cartesian components of the velocity were cal-
culated at selected points in and about the propeller
disc.

b) At the 65' draft and a ship speed of 4 knots, attempts
were made to obtain conventional wake survey data as in (a)
above, but due to the large scale fluctuations of velocity
in the area of the propeller plane meaningful data was un-

obtainable. However, some data was obtained which gives



an indication of the magnitude of the large scale varia-
tions encountered.

1.2 Open Water Propeller Tests.

Open water tests were performed with the five bladed main pro-
pulsion propeller. The performance of the propeller was completely
characterized by measuring both the torque and thrust at various RPM's,
both positive and negative, while running the propeller at different
speeds ahead and astern.

1.3 Flow Studies.

Both movies and still pictures were taken of the flow around the
stern of the starboard hull. The streamlines close to the hull were
made visible by using cellulose streamers and yarn tufts cemented to
the hull surface. The pictures and movies disclosed large areas of
disturbed, time dependent flow behind the aft vertical cylinder and
near the free surface.

1.4 Resistance and Propulsion Tests.

Unsuccessful attempts were made to measure the forces acting on
the starboard hull with and without the propeller running. |t was
found that due to large, low frequency variations in the hydrody-
namic forces on the hull, it would be necessary to measure these
forces as a function of time. However, the dynamometry, which had
been assembled for the testing program, proving inadequate in record-
ing these forces with a sufficient degree of confidence. The main
reason for this was the deflections of dynamometer components when
subjected to the loads. These deflections were not large in them-
selves but still did allow the model to assume oscillatory motions

in several degrees of freedom of sufficient magnitude to be suspect



of influencing the force measurements. The dynamometers have been
re-designed to adequately handle the problem, but new tests have

not been made as yet.



‘wiaojie|d bui14a @|oyow 3123fo4d
L*1 24nb14

) - . - T T
v | BTV | A o257 | 2212 |00 | smermoue ; ﬂ m
50007 4-1| T O THOOW LS NOIS TS0 SO NOLYIHTON) _ ; ‘
e — S ON 7ITON LSFL NOISTNSOSS w } y
o ~310HOW @ 10aroad } .
l0920-7'5W . ?
e | SPGLNOISION DN LOOM B NMO¥E - —_— S N I - — wreew
yiNue
L . kakww%wuouw WWM F7/H0 GIVOGTVIS anzah\..k.w\wv.w%% e J
R ; . o T oneer
_AIQ 2 ; | | i ~osos S e T TGTOET
S T
) =t T ﬁ
\ Y - -
. D g [} @ S &R 1 Ja (ue]
, RE 8 il ]
" S0 os L = \ i
£QOO1:L /0 SMT 73S F72ZON 2 < = —t @ ; _
FNOWZ SIS TIHLHN 775 (D) . t i
SYNVL ONIIVVG TTF®D) o oo e o017
GILYT-? DNIDVE TVUNO2ISOHT) ! (o,
e /2.0,
:SMOT70+ SY ISINTY S/ _ 4 sy
(2000711, M0 338)) 5, 7300W 252 NOIS TS0 + &, e
TS3710N ! S
B
; ® .
j . ﬁw J Qwu\ut.v\a.w”m/Av
* | |
\ \Av ,,// > ) .
O-T= 8 + — - " - i
-3k ) ;
4 L& 7T =I,|//ﬁtb\\ // " 5 ¥
.\Gt._\ﬂ[ o o) 11 g T . i
o e T B :
R [y P % i
_— J ——
2-2D NO/LDFS ] g-8 No/LDFS
! o 3101 5 EETy
: e g EGREESG

TEGTTE |

wo-en

g ,M . T -

o 1
AN N Selore / n
o . R

0379 | £ . e e .»?.F

bt o

i .
.62, 59:52 ~ Hez)! Wu..?vv _
W/ 7F P ) woLLo5 H 7
T - I
| 8,
5705100 oo
m q
i .
xa TS T BE |' e . .

OPE 4 . i :




2. THREE DIMENSIONAL WAKE SURVEYS

2.1 Instrumentation and Analysis.

The three dimensional wake velocity surveys were performed on
the starboard hull of the Mohole vehicle utilizing a five hole spher-
ical pitof tube with four electronic pressure transducers as pressure
sensing elements. The spherical tip of the pitot tube was positioned
in a transverse vertical plane corresponding to the plane of the propeller.
During each data run the tube was moved horizontally at a slow steady
speed at a fixed depth and the pressures were recorded continucusly
on magnetic tape. A voltage proportional to the distance of the pitot
tube from the centerline of the hull was also recorded. From the re-
corded pressures, together with the calibration curves for the pitot
tube the velocity components in the propeller plane were calculated.
Details on the pitot Eube and its use are given in Reference (2). A
wake survey at the drilling depth of 65' and a ship speed of 6 knots
was attempted but was for the most part abandoned because the time
variations of the pressures were too large. In the majority of test
runs they were measured to be at least as large as the mean pressure.
However, the pressures at one location were recorded as a function
of time and digitized electronically at a sampling rate of 20 data
points per second. The velocity components at each sampled point
were calculated and plotted versus time. Reference (3} describes
the recording and digitizing techniques which were used.

2.2 Wake Survey Results; 29' Draft, 10 Knots Ship Speed.

In Figures 2.2.1, 2.2.2 and 2.2.3 the u, v and w components

of the velocity are plotted nondimensionally as a fraction of the



ship speed versus y, with z as a parameter. The coordinate y is meas-
ured horizontally from the centerline of the model with positive y
to starboard while z is measured vertically downward from the free
surface. The sign conventions for u, v and w are shown in Figure
2.2.7. Figures 2.2.4, 2.2.5 and 2.2.6 are essentially the same as
Figures 2;2.1, 2.2.2 and 2.2.3 except that the curves have been sep-
arated vertically such that the origin of each curve corresponds to
the depth below the free surface which it represents.

Note that the data points are connected by straight lines.
This was done because it would be virtually impossible and not even
desirable to draw fair curves through the data. Since both time and
space velocity variations are present in the wake the only way to
completely characterize the wake would be to record data with the
pitot tube fixed in space at many points behind the model so that
the time variations could be analyzed statistically at each spatial
point. This would be very time consuming and costly and probably
no more informative than the data presented here which was taken
with the tube moving in both space and time simultaneously. By mov-
ing in both space and time together the ''noise'" in the data, while
it appears to be due to space variations alone, is actually a com-
bination of space and time fluctuations. Recognized as such the
"noise" in the wake data as presented herein is meaningful as an in-
dicator of the time variations which are present.

2.3 Wake Survey Results; 65' Draft, O Degrees Heading,
6 Knot Ship Speed.

As mentioned earlier, a complete wake survey at 65' draft was

not practical due to the large velocity fluctuations present in the



wake. Figure 2.3.1 shows the results of the one specific test which
was completed. The pitot tube was positioned 2.70" to port of the
centerline and 1.60" below the propeller shaft of the model, and the
time variations in the velocities were determined. Figure 2.3.1
shows u, v and w plotted against time. Since the time variations are
much greater than mean values, a conventional wake éurvey would be

of little value and virtually impossible to accomplish.

As a last attempt to obtain reliable wake data in the drilling
condition, the propeller was replaced by low inertia wake wheels of
various radii. The results of this study only confirmed the original
conclusion that a wake survey in the normal sense is meaningless.

The movie which is a part of this report shows that the wake wheels
actually reversed direction on occasion, and rotated very irregularly.
In fact, their motion was so irregular that no reliable mean values

or angular speed could be obtained.
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Figure 2.2.4

u/Vy, versus y with z as parameter, 29' Draft, Vp = 10 kn.

Symgol identification corresponds to Figures 2.2.1, 2.2.2 and 2.2.3.
Each horizontal line is the zero axis for the curve whose symbol
appears at the ends of the axis. Vertical spacing of the axes is
proportional to z.
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V/VM

Figure 2.2.5

v/Vp versus y with z as parameter, 29' Draft,
Symbol identification corresponds to Figures 2

Each horizontal line is the zero axis for the curve whose symbol
appears at the ends of the axis.
proportional to z.

Vi = 10 kn.
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Vertical spacing of the axes is

1, 2.2.2 and 2.2.3.
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Figure 2.2.6

w/Vy verus y with z as parameter, 29' Draft, Vp = 10 kn.

Symbol identification corresponds to Figures 2.2.1, 2.2.2 and 2.2.3.
Each horizontal line is the zero axis for the curve whose symbol
appears at the ends of the axis. Vertical spacing of the axes is
proportional to z.
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Figure 2.2.7
Wake Survey Sign Conventions.
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3. OPEN WATER TESTS OF MAIN PROPELLER

Propeller performance characteristics of the 5 bladed main pro-
pulsion propeller were evaluated from data obtained during open water
tests. These tests were performed in a conventional manner with a
propeller boat.

The original propeller drawings were redrawn to a large scale
and photographically reduced to model size on metal templates. Pro-
peller parameters are shown in Figure 3.1. The model propeller,
shown in Figure 3.2, was made from one piece of rolied aluminum alloy.

A constant RPM procedure was used throughout, i.e. during one
set of test runs the RPM was kept constant whereas the carriage vel-
ocity was varied from run to run. The propeller was tested at 200,
400, 600, 700 and 750 RPM. If no scale effects are present non-dimen-
sional coefficients of performance parameters should be independent
of RPM. From results obtained it can be concluded that only at 200
RPM was the scale effect significant.

In addition to the propeller being driven in the ahead direction,
three other conditions were investigated:

a. the propeller was moved ahead and the propeller rotated
in reverse (positive velocity of advance, negative RPM)

b. the propeller was moved astern (backing) and the pro-
peller rotation was reversed (negative velocity of advance,
negative RPM)

c. the propeller was moved astern and the propeller ro-
tation was left as in the ahead propulsion test (negative

velocity of advance, positive RPM).

- 16 -



In figures where plots of more than one conditon appear, the
following sign convention has been used. The thrust coefficient is
positive if thrust is acting in the ahead direction, i.e. with the
propeller under installed working conditions the thrust force vector
is pointing towards the bow. The torque coefficient, on the other
hand, follows the sign of the propeller rotation for the test condi-
tions inVestigated. To be able to extend results to a locked pro-
peller and also include cases where the propeller is driving the
propulsion machinery it is preferable to adopt the right handed vec-
tor convention such that torque is positive if the torque vector, as
applied to the propeller fitted on the propeller shaft of the drilling
platform, is pointing towards the bow. Note that the advance coeffi-
cient is negative if the velocity of advance and rotation are of
opposite signs.

The tests where the propeller was being moved against its thrust
force exhibited some unusual features. In the low speed range the
torque and thrust were decreasing slightly in magnitude with increasing
velocity. At a certain speed of advance, however, a complete stalling
of the propeller blades took place which was associated with a sudden
drop-off in propeller forces. As the speed was further increased the
flow was apparently completely separated along the edges of the pro-
peller blades and it is expected to be similar in character to the flow
created by a plate placed approximately normal to a uniform stream.
The torque and thrust coefficients for the locked propeller were esti-
mated on the basis of this hypothesis. |t was argued that the flow

around a locked propeller is also fully separated along the edge of the

- 17 -



blades. |If, therefore, we add the zero thrust velocity of advance
to the carriage velocity used for the individual test runs which
were made above stalling conditions, we shall arrive at hypotheti-
cal speeds of advance for the locked propeller where torque and
thrust are identical to those measured during the tests. From actual
test data it was found that deviations of the coefficients from a
mean value for the locked propeller, applying the procedure as out-
lined above, were well within experimental accuracy. Should the
propeller under some operating conditions be driving the propulsion
machinery an estimate of torque and thrust should be possible if the
no thrust velocity of advance is subtracted instead of added to the
platform velocity.

Prior to stalling, the propeller will be moving into its own
slipstream, as a result producing an extremely confused flow condi-
tion. Large variations in torque and thrust are associated with the
formation and shedding of these eddies. [t was therefore found necessary
to provide a feed-back dynamometer speed control. A commercially
available unit proved to be capable of maintaining the rotation speed
of the propeller within + 1%. Maximum variations in torque under
these running conditions were approximately + 12%. A typical test
record is shown in Figure 3.31. For purposes of calculating propeller
performance coefficients an estimated mean value of torque and thrust
was used.

The data read from test records are given in Table 3-1.

-9 |
KQ enZDS and KT enZDLI- )

have been calculated from the data of this table and plotted in

Torque and thrust coefficients,



TABLE 3-1 TEST DATA

Test No. Propeller Carriage Speed Torque Thrust
RPM Ft/Sec Ft-LBS LBS

1 +750 0 731 12.90
| 1.054 673 10.90
2.030 .593 8.80

3.03 .488 6.22

L.52 .283 1.93

5.21 .158 —. 2k

2 —750 0 463 5.57

.51 483 5.30

1.5k 453 5.00

1.49 443 5.20

2.12 453 L. 25

2.52 .393 L.50

3.49 408 6.60

L.22 .498 8.50

3 +600 _ 0 .L80 8.25
1.32 408 5.90

1.63 .382 5.21

2.26 335 L.19

3.05 .245 2.46

3.53 .18k 1.10

L —600 2.52 .303 3.50

3.07 .348 L.60

0 .328 3.48

- 19 -



TABLE 3-1 Continued.

Test No. Propeller
RPM
L —600
5 +400
6 -4 00
7 +200

Carriage Speed
Ft/Sec

595
L. 06
1.05
2.02
1.49

0

.830
1.60

2.01
2.43
Lok
1.25
2.99

1.02
2.01
3.00

.60

.210
N

- 20 -

Torque
Ft-LBS

.283
463
.293
.263
.243
.205
74
133
122
.105
.071
191
.152
.018
4]
113
153
.228
.128
.118
.193
.52

.52

.49

Thrust
LBS

N W DWW YW

.00
.20
.20
.00
.50
.58
.60
.50
.20
91
.20
.25
.05
.76
48
.00
.00
.50
4o
.30
.80
79
.68
.60



TABLE 3-1 Continued.

Test No. Propeller Carriage Speed Torque Thrust
RPM Ft/Sec Ft-LBS LBS
7 +200 6L A4 L2
842 .33 .29
1.05 .27 .13
1.25 .22 —.08
1.41 .13 —-.21
1.61 .02 —.42
.51 .035 43
1. 14 .022 -.02
.701 . 040 .38
1.11 .026 .01
8 —200 0 .038 A
.516 .033 .35
1.00 039 .52
2.02 .083 1.31
.850 .033 40
1.55 .065 95
.297 . 034 .36
.69 . 029 .35
1.66 . 061 1.00
11 +200 0 . 048 750
243 . 043 . 740
405 . 048 .800
.610 .043 .720

- 2] -



TABLE 3-1 Continued.

Test No. Propeller
RPM
11 +200
12 -200
13 +400
14 —400

Carriage Speed
Ft/Sec

813
1.034
1.50
1.996

911

Lk
1.325

0

.210

.61

.38
1.000
1.51
2.01
2.49

.500

Lk
.820

- 292 -

Torque
Ft-LBS

.033
.035
. 053
.061
.028
043
. 048
. 043
. 042
.029
0T
.038
.183
. 183
173
.203
.183
143
213
.198
Chh
133
17

095
.072

. 063

Thrust
LBS

.600
.700
1.200
1.750
.68
.80
1.05
L
.37
.18
—.10
.29
3.30
3.20
2.90
3.85
3.40
2.50
L. 80
3.40
1.54
1.33
1.00

.63
140

—.220



TABLE 3-1 Continued.

Test No. Progg&ler Carr;iﬁgezpeed lgfﬁgg Th[ggt
15 +600 0 463 8.1
1.00 433 9.0
2.00 423 7.4
3.02 b3 7.0
1.02 463 8.2
2,52 333
2.60 .363 5.4
3.52 463 8.4
16 —600 0 311 3.60
1.032 .268 2.72
2.010 . 189 1.170
2.50 145 310
.398 .303 3.33
.609 297 3.30
1.509 .236 1.95
2.71 .128 —.150
17 +700 0 643 1.4
1.00 .633 11.0
2.00 .583 10.5
3.02 483 7.k
L. ok .633 11.8
3.52 573 9.5
L.52 .663 12.8
2.52 .583 10.1

- 23 -



TABLE 3-1 Continued.

Test No. Propeller
RPM
17 +700
18 —700
19 +750
20 —750

Carriage Speed
Ft/Sec

3.
2.

W W W NN

w w F ou

81
81
0

.01
.01
.00
.50
.00

- oL -

Torque
Ft-LBS

. 593
.553
421
.378
.303
.190
723
.683
743
643
.683
643
643
.613
743
.783
713
.683
.623
473
435
.353
.235

Thrust
LBS

2.

12.
12,
12.
1.

10.
13.
16.
13.
12.
10.

0.8
9.4
L.
L.o0

/2

35

.229
13.
12.

o co O F

.90
.700



TABLE 3-1

Test No.

20

Notes:

Continued.
Propeller Carriage Speed Torque Thrust
RPM Ft/Sec Ft-LBS LBS
—750 . 725 458 L.80
1.50 403 3.51
3'50 -]80 _0570
0 . 506 5.42
a. In tests numbers 1-8, the Mohole propeller model was
moving ahead. |In test numbers 11-20, the propeller was

moving astern.

b. .017 Ft-LBS has been subtracted to account for hub and

bearing friction.

c. For a locked propeller moving ahead.

10 Ky = .200
|
Kt = .175
For a locked propeller moving astern.
10 Kg = .182
[
Ky = .175

These data represents tests no. 9 and 10 respectively.

..25..



Figures 3.3 to 3.20. The temperature of the towing tank water was
70°F throughout the testing program. (-9 = 1.9362)

For some applications it is convenient to use torque and thrust
coefficients calculated on the basis of speed of advance, i.e.

T .
Kh = and K& = —=——=— . Fiqures 3.21 through 3.30 are plots
Q P“Q’T"Vz . T = 52 9 9 P

of Ké and K+ coefficients versus inverse advance coefficients

(J' = % = %%), Each figure has four curves, all representing the
same RPM but different testing conditions according to the directions
of speed of advance and porpeller rotation. The linear scale of the
Ké and K% is the square root of the calculated numerical values.
Results of additional open water propeller tests which were run
to determine the effect of pitch-diameter ratio on the performance
characteristics of the main propulsion propeller are given in the

appendix.

- 26 -



*sD13s14930e4ey) 43| adouad
uois|ndoad uiely ajoyow 31d3afouad
[*€ @4nb14

L
- L 7
_£OSH/ ST smemerme] _iive] P | .
720N SV BIZS Trw iave e -
oo 3 wamows o, | 27 B ZF " raree , . /

\

€31VHO4UOONI LuVeRVL LuDRON

~ . KIVNIWTT23ad

EFIIIAOTS AW

oy - ro00'000°81S Jun
1 c0m ahen poesentz

se nas

oose somadasoon spovs
sesdoq st e sru
o500 onrerg ssewany optg
oo ey vory popeeiny
s ooy poperdey
) oo —pnd

4 0 D]
ey e s

Jodroetod oqs gt 3o o po 27¢}ub8 smine o v P
v o et 51 ot 1o sngd sneskep . 04
IR hind st J g

PR QR ——

o vmes Lom 1o poi

INE RN

COYeTEXS
SNOISIAGY

Grses 4307 S7IOM .
Co &/ or o1 F oo

FEE s

WELIT TIEH  EGNH FICLNOD & FZLEMI/ES

" orews arend7 S,
@ IO F 95 0124

C FMILNO TIONE

OIEIMIOS DNINOO7 MF/A 767X

.0/0"; Dol

FMIUNC OFLITH

o ) _|T|.||.. 2OF—
N PP
3 ! ;ﬁ o
7] i
W ~
x 3
i
X -
Y od M
188
3
’
& |
m A
B B

Csrrino” oniderors

S3HONI NI S135440 NOILD3S 30Y18

“F20 || EZP

S SeuawssmL MO
wowrxemw 40 $7507

]
7 oprtwasns —ed

uiL\

w0g | s30g | yog | 230y

uyoioa | wgow g | ¥ : N

3 -
#1 ¥z I SR B 7007 owoedr

H
i
. ?gg |

F=EF

TELTT ATHIT

27



.
.
- ;‘;%{ygwﬁ

Figure 3.2
Project Mohole Main Propulsion
Propeller Model.
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Figure 3.3
Propeller Torque and Thrust Coefficient
versus Advahce Coefficient
(Test no. 1, RPM = +750, propeller moving ahead)
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Figure 3.4
Propeller Torque and Thrust Coefficient
versus Advance Coefficjent

(Test no. 2, RPM = =750, propeller moving ahead)
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Propeller :
versus Advance Coefficient

(Test no. 3, RPM = 600, prope

11er moving ahead)

Figure 3.5
Torque and Thrust Coefficient
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Figure 3.6
Propeller Torque and Thrust Coefficient
versus Advance Coefficient

(Test no. 4, RPM = =600, propeller moving ahead)
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X
9 Figure 3.7
Propeller Torque and Thrust Coefficient
versus Advance Coefficient
25 (Test no. 5, RPM = +400, propeller moving ahead)
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Figure 3.8

=loKka ~Kr

Propel ier Torque and Thrust Coefficient

versus Advance Coefficient
(Test no. 6, RPM = =400, propeller moving ahead)
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Figure 3.9

Propeller Torque and Thrust Coefficient
versus Advance Coefficient

' (Test no. 7, RPM = +200, propeller moving ahead) |-
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Figure 3.10

Propeller Torque and Thrust Coefficient

versus Advance Coefficient

(Test no. 8, RPM = =200, propeller moving ahead)
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- et i 4.
o ~|Figure 3.11 et
\Propeller Torque and Thrust Coefficient R o
versus Advance Coefficient '
5 |(Test no. 11, RPM = +200, propeller moving astern)
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X Figure 3.12
¢ {Propeller Torque and Thrust Coefficient ,
versus Advance Coetficient
(Test no. 12, RPM = =200, propeller moving astern)
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Figure 3.13 "

—lversus Advance Coefficient.

Propeller Torque and Thrust Coefficient

(Test no. 13, RPM = 400, propeller moving astern)
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Figure 3.14 .
Propeller Torque and Thrust Coefficient

F !
2‘ versus Advance Coefficiént
! (Test no. 14, RPM = =400, propeller moving astern
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L Figure 3.15 T

Propeller Torque and Thrust Coefficient
versus Advance Coefficient
.5 (Test no. 15, RPM = +600, propeller moving astern)
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N Figure 3.16

| Propeller Torque and Thrust Coefficient

versus Advance Coefficient
(Test no. 16, RPM = —600, propeller moving astern)
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~Figure 3.17

|versus Advance Coefficient

Propeller Torque and Thrust Coefficient

(Test no. 17, RPM = +700, propeller moving astern)
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Figure 3.18
Propeller Torque and Thrust Coefficient
versus Advance Coefficient

(Test no. 18, RPM = =700, propeller moving astern)
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Figure 3.19 | 1

Propeller Torque and Thrust Coefficient

versus Advance Coefficient

((Test no. 19, RPM = +750, propeller moving astern‘
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Figure 3.20
Propeller Torque and Thrust Coefficient
versus Advance Coefficient

(Test no. 20, RPM = —750, propeller moving astern)
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Figure 3.3l
Typical Propeller Test Record from Test No. &4;
RPM = —600, Carriage Speed 1.05 Ft/Sec.
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L. FLOW STUDIES

To observe more closely the large scale separations and eddy
flows around the stern of the model, tufts were cemented to the
model and movies as well as still pictures were taken under various
operating conditions. A 16mm movie film entitled "Project Mohole:
Flow Observations on the Starboard Hull'" should be considered part
of this report. The movie shows the flow around the stern of the
model, in both transit and drilling conditions, with and without the
propeller operating, at various angles to the flow, with and without
the vertical fins. They also show the irregular motion of the wake
wheels in the drilling condition. In some runs a wax chip of neu-
tral buoyancy is allowed to move in the flow field near the stern,
illustrating in a qualitative sense the large temporal and spatial
velocity variations présent in the flow.

The still pictures, Figures 4.1 through 4.10 need little ex-
planation in addition to their captions except to note that the pro-
peller appears to have little effect on the flow around the stern.
The separated regions, which in the transit condition are clearly
caused by the presence of the free surface, remain largely the same
size regardless of whether the propeller is operating or not. The
propeller in all cases, is operating at an RPM sufficient to propel
the hull straight ahead at 10 knots. However, all pictures were

taken with the model rigidly clamped at a fixed heading angle.



Figure 4.1
65" Draft; 0°Heading; Self-Propelled;
Fins on.

Figure 4.2
65' Draft; 0° Heading; Ship Speed 10 Knots;
Tom Fin Removed.
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Self-Propelled

)

Ship Speed 10 Knots

Heading;
ed; Fins On.
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gure 4.5
" Draft; 20° Heading; Downstream Side;

Fi
65
Ship Speed 10 Knots; No Propeller; Fins On.

Figure 4.6 °

65' Draft; 20~ Heading; Downstream Side;
Ship Speed 10 Knots; No Propeller;

Top Fin Removed.
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Figure 4.7

29" Draft; 20° Heading; Downstream Side;
Ship Speed 10 Knots; Self-Propelled;
Fins on.

Figure 4.8

297 Draft; 20° Heading; Downstream Side;
Ship Speed 10 Knots; Self-Propelled;

Top Fin Removed.
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Figure 4.9 o o
65' Draft; 20~ Heading; Upstream Side;
Ship Speed 10 Knots; No Propeller;
Fins On.

Figure 4.10

65" Draft; 20° Heading; Upstream Side;
Ship Speed 10 Knots; No Propeller;

Top Fin Removed.
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APPENDI X

Additional Propeller Tests

To investigate the dependence of pitch-diameter ratio on
the performance of the Mohole main propulsion propellers, additional
propeller tests were run on a white metal casting of the same dimen-
sions as the original model propeller. The pitch-diameter ratio at
the .7 radius was .509 for the casting compared with .505 for the
original. The two models were remarkably alike in all respects ex-
cept that the blades of the casting were a maximum of 5% thinner than
those of the original near the leading edges.

The pitch-diameter ratio was varied by merely cutting off the
blade tips at a constant radius thereby decreasing d and increasing
P/d. Five different diameters were tested after the original cast-
ing was tested. Figu}es A-1 through A-6 show the results of these
tests. The torque and thrust coefficients which are plotted were
calculated using the actual diameter of the propeller, not the ori-
ginal diameter. In Figure A-7 the thrust and torque coefficients
obtained with the propeller turning backwards and moving astern are
plotted. The pitch-diameter was .539 during this test. Figures
A-8 and A-9 show the relationship between the torque and thrust
coefficients and pitch diameter ratio at zero speed of advance.

The limited data taken at large advance coefficients made it
difficult to judge the influence of diameter on the peak efficiency.
However, it appears that the peak efficiency increases slightly as

the diameter advances.



~ Figure A-1l }

Project Mohole main propulsion propeller.
Open water torque and thrust coefficients
versus advance coefficient.

V positive, N positive

P/d = .509
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Figure A-2

Project Mohole main propulsion propelter.
Open water torque and thrust coefficients
versus advance coefficient.

V positive, N positive
P/d = 052’4’
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Figure A-3

Project Mohole main propulsion propeller.
Open water torque and thrust coefficients
versus advance coefficient.

V positive, N positive
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Figure A-4

Project Mohole main propulsion propeller.
Open water torque and thrust coefficients
versus advance coefficient.

V positive, N positive

P/d = .555
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Figure A-5

Project Mohole main prOﬂulsion propeller.

Open water torque and thrust coefficients

versus advance coefficient.

V positive, N positive

P/d = .572
)
yq \\‘ N
0
-y
- N » 4
ﬁ \\ N
\\ N
1 - ~
\\ '
\ \‘
\B\
N
K|
0 ) 5

- 70 -




Figure A-6

Project Mohole main propulsion propeller.
Open water torque and thrust coefficients
versus advance coefficient.

V positive, N positive

P/d = .591
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Figure A-7

Project Mohole main prOﬁ

Open water torque and t

versus advance coefficient.

V negative, N negative
P/d = 0539

ulsion propeller.
rust coefficients
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Figure A-8

Project Mohole main propulsion propellers.
Open water bollard pull torque and thrust
coefficients versus P/d.

V positive, N positive
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Figure A-9
Project Mohole main propulsion propellers.
Open water bollard pull torque and thrust
coefficients versus P/d.
Al V negative, N negative
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