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NOTATIOR

Symbolg
Projected area bounded by chines and transom, in
plan view
Breadth over chines at any point
Mean breadth over chines, A/L
Breadth over chines at transom
Maximum breadth over chines
Engine brake horsepower
Draft coefficient, aft; equals draft at OBL (measured
r;om tangent to mean buttock at stern) multiplied by
A/
Draft coefficlent, forward; equals draft at 100%L
{measured from tangent to mean buttock at stern)
multiplied by A/V '
Effective Horsepower

Froude number based on volume, in any consistent units
v//gvlh ’

Acceleration due to gravity

verall length of the area, A, méasured parallel to
baseline s

Longitudinal center of gravity location
Effective power, ft-lb/sec

Total resistance

Total model resistance, 1b

Wetted surface, area of

SW/FW Density ratio, salt water to fresh water
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‘Speed

‘Speed, knrots

Density of water (weight per unit volume)

Intersection of chine with solid water, forward of
oL, ft

Wetted length of keel, forward of OFL, %

Intersection of chine with spray, forward of
0%L, £t

[

Angle with horizontal of tangent to mean buttock at
stern, deg

Dezdrise angle of hull bottom, deg
Displacement at rest, welght of

Trim angle of hull with respect to attltude as drawn,
deg

Displacement at rest, volume of
Subseripts

Model

Ship

Value at rest
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ABSTRACT

Four exis*ing models of planing craft were retested at
the Taylor lModel Basin's "standard condition" for planing
boat models. The test results for each model are presented
in a design data sheet. The data are compared to shovw the
effects of differences in hull form. These comparisons are
independent of differences in hull loading, in ICG location,
or in size of boat. Auxiliary graphs are included to sssist
in making estimates of speed snd power for new designs.

INTRODUCTION

The Taylor Model Basin has accurmlated a number of models
of planing boats which were tested for smooth water performance
in previous years. In geéneral each of these models was built
to represent a particular boat and the test results in each case
were presented in dimensional form for a boat of specific size.
In general the hull forms and the test conditions wele unrslated.
Data of this kind are not well suited for answering one of the
chief questions that arises in design work, -~ the question as
to the relative nerit of different hull forms. When planing
boat data of the kind referred to above are compared, even in
dimensionless form, differences in performance due to diffecrcnces
in hull form are usually confused or obscured by two factors:

(a) By differences in hull loading end LCG location.

(b) By differences in size of voat to whicii the model
resistance is corrected.

Fortunately thiese kinds of differences can te elininated by
adopting the practice of testing each model at a standard condi-
tion of hull loading and LCG location, and correcting the resist-
ance data from eachn model to the same full size displacezent.
This has now been done for four of the models of planing boats
wiaich were on hand at the Model Basin, and tiae results are

glven in the present repori.
STANDARD TEST CONDITIONS
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ratlo A/v2/3 as proposed in Reference 1*. The sultability of
this coefficlent can probably best be shown by analogy of the
Planing boat to the alrplane., At high speed a planing boat's
chief support is not from buoyancy, but from that type of 1lift
which supports an airplane, i.e. éynamic 1ift. Accordingly
the important factors affecting %he design and performance of
the planing hull are not those involving the waterline at rest
or the shape of the underwater hull at rest, as in the case of
the displacement-type hull; instead, the irmportant factors are
those influencing the performance of the planing bottom in
providing effective dynamle 1lift. And, as the projected wing
area is of fundamental importance in the case of the airplane,
S0 is the projected bottom area of fundamental impdértance in
the case of the planing boat. It may be pointed out as an -
objection that when a boat is planing at high speed in smooth
water a large proportion of the bottom area is unwetted, and
therefore is making no contribution to the dynamic lift. In
the more important and critical condition of operation in rough
water, however, the entire bottom area contributes periodically.
to the dynamic 1ift. Thersefore in rough water, and especially
in a following sea, the magnitude and disposition of this aresa
assume very great Importance.

" Now in the case of the airplane a significant relationship
involving the wing area 1s the "wing loading", which is the ratio
of the gross weight to the projected wing srea. A somewhat
.8imilar relationship is significant for the planing boat. How-
ever, it is not appropriate to use the identical ratio in this
cass. The reason for this can probably best be shown by means
of an example. Assume that we have_a boat 30 feet long with a
projected bottom area, A, of 180 f£t2 and a gross weight of 8000
1b;, and also a geometrically similar boat 60 feet long and of
corresponding weighgéoorhe ratio j, or "bottom loading", for the

' A
30-ft boat is then 150 st 1b/ft2. Since the linear dimen-
slons of the large boat are twice thoge gf the small boat, the
bottom area of the large boat equals (2)= times the bottom area
of fhe small boat, eand the gross weight of the large boat equals
(2)° times the gross weight of the small boat. The "bottom
loading" for the 60-ft boat is then: _

e 3
%7180 T og2 S 2 W5 = 89.0 1b/rt2

Evidently then, "bottom loading™ in 1b/ft2 1s a funetion of
absolute size and 1s therefore unsultable as a criterion of the

¥ References are 1listed on page 8,
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flrgiéﬁigﬁéﬁipﬂbétwéénagross;weight and bottom area for different
“sizesi6f:boats. ~In the example Just considered a suitable

'”wwcoefficignt;vould;have vielded identical valuves, since the

" changed from A/A to A2

‘Cnbéapsﬁwaréfgebmetrical}y'similar. If the relationship is

nge 3/A, the ratic will no longer be affected
by absolute size and a useful criterion of loading will have
been attained. In the present example A2/3/A = 5.22 foreygth
boats. If the ratio is further altered from A2/3/A to V3/3/A4,
a dimensionless ratio is attained which has some physical sig-
nificance and which is not affected by differences in water
density (as betweeir a full size boat in salt water and the
corresponding model in fresh water). Inverting this we obtain
the area coefficient, A/y2/3, as proposed in Reference 1. The
“value of this area coefficient is 7.2 for both of the boats in
the present example. Tnis ratlio has a useful physical inter-
pretation; it indicates the ratio of the projected bottom area
of the Loat to the area of one side of a cube whose volune
equals the volume of water displaced at rest. '

Definition of ICG location

Analogy to aircraft practice is also useful in arriving at
a satisfactory method of defining LCG location. The problem
involved is indicated by Figure 1 which shows plan views of the
bottoms of two planing boat desigins. Design I has a narrow
transcm, witihh the centroid of the projzited bottom area and the
pocition of maximum breadth relatively far forward. Design IT
has a wide transom, with the centrolid of the projected bottom
area ard the position of maximunm treadth relatively far aft.
It seems evident that it would not be correct to consider that
these two deosigns have corresponding center of gravity lccations
sinply if the ICG's of the two designs are located at the same
percentage poirnts on the centerline lengths. This would be sone=
what the same as if an aerodynamicist were to treat nis longi-
tuvdinal C.G. location in terms of the centerline chord of the
wing, without regerd to the amount of sweepback of the wing.
The zerodynamicist, of course, does not do thisj; instead he
treats the LCG location in terms of the riman aserocdyr-ric caord
of the entire wing. A similar effect.is achievéd for planing
boats by DIkB's practice of treating the longitudinal center
of gravity in terms of the distance from the centroid of the
area, A.

In order to arrive _at representative average values of
A/y2/3 and ICG location, the weights, hull areas and LCG
locations for a number of planing boat designs were evaluated
in Reference 1. From this evaluation, the standard condition
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selected for tests ?g Planing boat designs at the Model Basin
corresponds to A/vz = 7, and the LCG located at 6%L aft of
the centroid of the area A.

Four models were retested at this standard condition and
the results are given in this report in Figures 2 thr 9
In addition, Model 3592-1 (Figure 2) was tested at A 2 7,
with the ICG at 104L aft of 293 centroid of &, and Model 3722
(Figure 5) was tested at AAy = 8, with the LCG at 6%L aft
of the centrold of A.

DESIGR DATA SHEEIS

The test results for each model are presented in a design
data sheet, as proosed in Reference 1. The dimensionless speed
coefficient used is Froude'!s number based on volume of water
displaced at rest, referred to as Fpy. The effect of using
this speed coefficient is the same ab that of uging (K) . By
using Fpo, however, an unngcess cons JEhT, isTavoided
(Fpg = 7/ s whereas = v/ ).

P
Curves of the dimensionless power coefficient, wgl 2V7
are included in the performance characteristics section of each
design data sheet. The advantages ¢of using this power coeffi-
clent, and alsc the speed coefficient an, are clearly explained
in Re}erence 2.

The maln reason for the form in which the performance
characteristics are presented is so that the designer can pick
the most efficient hull form with the least effort. The curves
of R/A as they appear in the design data sheets can be compared
directly to show the relative merit of different hull forms,
throughout the speed range. The same picture of relative merit
will be shown by a comparison of the curves of power coefficient.
The latter curves are also included for another pgﬁgose, hovever,
as will appear later. The curves of < and of S/9</3, fcr the
different designs, can also be compared directly to show how
the angle of attack and the wetted areas of different designs
compare.

ESTIMATING THE SPEED OF A NEW DESIGN

Auxiliary graphs, Figures 6, 7 and 8 are included to assist
in applying the information in the design data sheets to specific
design problems. Assume for example that it 1s desired to
estimate the speed of a 50,000 1b boat having an engine horsepower
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of 1200 bhp; the hull form and loading to be similar to that

for Mbdelr3é26,'which is shown in Figure:.3.. Since .the design
data sheet gives resistance and ehp data wlthout appendages it -
is first necessary to estimate the valile ci the:ratio of ehp -
without appendages to bhp with appendages. Far ‘the present.
example the value of this ratio would be about 0.5. . .Then, ehp-
(without appendages) = 0.5 °* bhp (with appendages)= 600. Then
from Figure 6, the value of the power coefficient, 10 P/wg1/2v7/6
is 3.8%, Now the curve of power coefficient in each of the
design data sheets was - necessarily calculated for-a.specific
full scale displecement. - As indicated the displacement .assumed
was 100,000 1b. Therefore Figure 7 has been prepared~to assist
in converting between power coefficilents at 100,000 .1b displace-
ment and power coefficients at otner values of displacement.
The proceduvre for the present example is:i-to-ehter the nhorizontal
scale of Figure 7 with the value of displacement (50,000 1b);
then, from this point extend a vertical line to the power .
‘coefficient value of 3.8% in the family of curved lines. From
tiis point extend a horizontal line to the scale at tne left
side of the grarn and here read off the value of power coeffic-
ient for 100,000 1b displacement (3.60 in this case).

- The family of curved linmes in Figure 7 indice . :onstant
values of the prowver coefficient for displacements ranging from
20,000 to 160,000 1b. The horizontal lines, together witih the
scale at the left of the graph, indicate corresponding constant
valics of the power coefficient for 100,000 1b displacerient.
Tne fect that the value of this dimensionless power coefficient
varies with displacenrent (i.e., with size of hoat), is caused,
of course, by the fact that the larger of two similar cozats
will nave a higher value of Reynolds' number than the smaller
noatv wicn the two are operating at corresponding spreeds: there-
fore the frictional resistance coefiicients, snd nence zlso
the values of power coeifficient, will be lower for the large
boat tuan for the small boat. In the present exanple the
magnitvde of the correction for difference in size is very

tine vaiuve of the power coefficient is onlv abhout 14

r 100,000 1b disglmcement than for 50,700 1b displace-
ent. At aigner speeds, and with greater differcnces in dis- -
rlacenent, the msgnitude of the correction can bhecome appreci-
able. Migure 7 shious for examgle that when the value of power
cocificient for 20,000 1b disrlaceinent. equals 8.2, tiie corres-
ponding value for 100,000 1b disglacenent is 7.7%, wailch is
5«6 less. .
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‘ The next step in estimating the speed for the 50,000 1lb,
1200 bhp boat is to enter the power coefficlent curve in Figure 3
with the value of 3.8. The corresponding value of Fpy 1s found
to be 3,04, BEntering Figure 8 with this value, at a displacement
of 50,000 1b, we obtain an estimated speed of 31 knots.

ESTIMATING THE POWER FOR A NEW DESIGN

. The information in the design data sheets can also be
used for the reverse process, i.e., to estimate the ehp
required for a given speed and gross welght. BEither the curve
of R/A. or the curve of power coefficient can be used for this

calculation. The procedure is essentially the reverse of the
procbdu:e'iust indicated. ‘

¢ - COMPARISON OF RESISTANCES

: The curves of R/A (or of 10 P/wgl/2V7/6) in Figures 2, 3,

4 and 5 can be compared directly to show the relative resistances
(or power requirements) of the different designs. The resistances
‘are compared in Figure 9. This ccmparison 1s on the basis of
equal size (i.e., oqual area, A, and equal gross weight), equal
speed, and corresponding cen&er of gravity location. The re~

maining differences in resistance are caused by differences in
hull fora.

As discussed in Reference 1, the superiority of Model 3722
over Model 3720 can be attributeé to the much smaller amount of
twist in the hull bottom of Model 3722. It is evident from
Pigure 9 that Models 3626 and 3722 are the two designs which
are of the most interest: Model 3626 because it has the least
resistance at high speeds, and Model 3722 because it has the
lovest average resistance throughout the speed range. The
chief difference between the hull forms of Modals 3626 and
3722 is that the length/beam ratio of Model 3626 is appreciably
lower than that of Model 3722. It was shown in Reference 1 that
length/beam ratio has an appreciable influence on resistance;
also it was pointed out that the cholce of the length/beam ratio
for a new design depends to a large extent on the size of the

‘boat and on the type of service intended. For these reasons

1t is desirable to compare the performance of different hull

forms on the basis of equal length/beam ratio. This suggests
& graph like Figure 10, in which R/A is plotted against length/

besm ratio for several different valuss of the speed coefficient.
The data from the four designs reported on here are plotted in
this graph. A useful advantage can now be derived from the
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fact that except for the difference in length/beam ratios

and some difference 1n the extreme bow portions, Models 3&26

and 3722 are very similar. The how portions are dry in smooth
water at all but very low speeds end thersefore have no effect

on the smooth water resistance for the speeds of significance.
Evidently then, lines connecting the data points for Models

3626 and 3722 in Figure 10 will indicate the trend of the

effect of length/beam ratio on resistance for the different
speeds. Lines of this sort are drawn in the figure, However,
instead of depending entirely on the data from only two models,
additional data (not included hers) from other pairs of models
which were similar except for differences in length/beam ratio,
were used to gulde the slopes to which the lines should be drawn.
Accordingly it was possible to extend the lines of Figure 10 :
over a greater range of length/beam ratio, and to have more
confidence in thelr significance, than if they depended only

on the limited data shown.

The lines of Figure 10 illustrate the fact that for speeds

below Fpo * 2.5, planing boat resistance decreases with increasing

length/beam ratio. At higher speeds (up to Fpy equals. about 4.2)
the resistance increases with increasing length/beam ratio.

By means of Figure 10 it i1s now possible to make resist-
ance comparisons which are not affected by differences in '
length/beam ratio. When resistance data are available for a
new design they carn be plotted on Figure 10. Then at each
speed the vertical distance from the data point for ths new
design to the line in the graph, will show the difference
between the resistance of the new design and a hull of the form
represented by Models 3626 and 3722, but having the same length/
beam ratio as the new design. Or, alternatively, the resistance
curve for the new design can be compared with a curve constructed
from Figure 10 using the length/beam ratio of the new design.

By eliminating the effect of length/beam ratio in this way it
wlll be possible to see the effects on resistance of the other
hull form parameters.
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) DTMB MODEL 3592-1
I¥ PERFORMANCE CHARACTERISTICS
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MODEL DATA

BASIN HIOR SPEED BASIN

BASIN SIZF  2968'x21'x(10'and 16')
DATE OF TEST 23 728 55

WATER TEMP 667

APPENDAGES SPRAY STRIPS
TURBULENCE STIM.  rome

MODEL MATERIAL  WooD
MOOEL FINISH PAINT
TEST A TEST B

Ve | Ry T WLl WL, Wil [ Vg [ Ry [ WL | WL | Wiy

3.9 7.82 | 8,42 [ 4,92 3.98 | 7.30| 8.461 7.3 | 275 | .
4,9113,43 | 8,25 | 6,42 | 6.73 4,97] 12.23 | 8.42 6,9 | 7.42
5.8716.17 | 8,08 | 6,08 | 6,58 5,931 24,76 | 8.35| 6.62] 7,25
6.8817,79 | 7.92 | 5.88 | 6.58 6,93] 26.73 | 8,28 | 6.42 | 7.3
7.82)29.64 | 7.7% | 5.62 | 6.3 7,900 18.91] 8.25| 6.17 | 7.04
8,85 21,68 | 7,50 | 5,29 | 6,33 8.90| 21,37 6.08 | 5.83 | 6,88
9,84 23,29 | 7.32 | 4,93 | 630 | | +9.88] 23.57] 7,92 | 5.71 | 6.67
10.86 24.31 | 6,96 | 4,62 | 5.8 10,90] 2615 [ 7.67 | 5.33 | 6.46
11.84 265,43 | 6.75 | 4,82 | 571 11,87 26.93 [ 7.50 | 5.00| 6.29
12.82126,89 | 6.67 | 4,17 | 5.46 12,810 28.28| 7.35| 4.75 | 6.13
13,8427,9¢ | 6.58 | 4,00 | 5.38 13.85] 30,31 | 7,25 458 | 6.4
14,84] 29.45 | ¢.58 | 3.83 [ 5.2% 14,82 31.79{ 7,08 | 4,33 | 5,92 |
19,72 31,01 | 6.57 15.82| 33,59 | 7.08 | 4.17 | 5.83
16,74/ 32.80 | 6,54 | 3.54 | 5,12 16,76| 35,78 | 7.08 | 4,00 | 5,78
17,76/ 34,87 | 6.58 | 3,42 | 5.08 17.74| 38,14 | 7,08 | 3,87 | 5,75
| 18.7236.96 | 6.58 | 3,25 | 5.08 | [ 18.75] 40.59 [ 7.08 | 3.71 | 5.8
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PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

DTMB MODEL 35%2-

'REMARKS: .

Relatively high ‘k_ntio and exceasive twist (indicated by rate of cha
m(_lnB) glve poor resistance cheracteristics at "V> 2.8, Relative
sections asscclated with narrow stern give low resistance at F‘V (2.

average resistance at 2.3<an (2.8

I TEST CONDITIONS

19 SrALE

TesT| A A A | L [MaxuM DRAFT COEFF.
: Tl S L B | Qe Tarr
AL o167.5 125,975 | 7,00 | 6,29 |eanana - 1;;%3’ * 14 0.30°N.062 |1.202
B | 1675 | 125,575 | 7,00 | 6.29 |memenone| 53T ® |- 006" [1.527 | 0,9%0
T FORM CHARACTERISTICS
P SRR
Y E : -&i ! | ]

H H | H
moE IS B o _Js'" 44\-
0 | !
! '
B = 5.65 | | CENTROID OF A T
B (LB 1 HESTAL B .

60} L/Byz 5:07 4—t — ==
" B,/B,® 0.821 | \ LT
T I T
» PR \ - MEAN BUTTOQ
] 5 \ R
I . e
0 10 2 3¢ 0 50 - ) % ‘
%L
L LINES
MODEL FULL SIZE -
As 13.536 4q. ft. A3 10964 g ft
L~ 8,742 ¢, L’ 78.68 ft,

Bat 2,548 1e,

Bur 22,93 fe,

IR _ -
g e =
Y YLLL L et i ! | .
- : ! | [
; =
| aeh. 1 ,,/"’
/P/’ : /
l 1+
_-.—a:-:u:_:‘f—:‘ﬂ —" |
B = s 7 L. i
3- k —
[ X L] - "

Figure 2 - Design Data Sheet for Model 3



PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

DTMB MODEL 3592-i

JUNE 1958

BOFT. PT 8

—— ’
‘L DATA REMARKS: _ |
PEZD BASIR i Relat.vely high sl:-nno and excessive twist (indicated by rate of change of
9608221 '2(10'and 16') angle B) give poor resistance cherscteristics st Pag) ,‘2.8. Relatively straight 1
T 2 v 5% o nogttom associated with narrow stern give low resistance at "V <2.3 and ?L - e
v average resistance at 2.3<Puv (2.8
SPRAY STRIPS
STM.  rome I TEST CONDITIONS
RtAL - WOOD TEsT| A A A | L [maxMum DRAFT COEFF.|¢%, 47| LCG
STABLE
H paTNE TS S i A T Q | Fwo. | aFT. [Ora] Pl
TEST B . A | 167.51125,575 | 7.00 | 6.29 |eweecca. 15}%;’ +0,30°[1,062 {1,292 [10.08L ] 138.3
2,1
; Vo | Ry | WLy | WL | WLl B | 167,5 (125,575 | 7.00 | 6.29 [meeven-n Sow |- 0.70" [1.527 | 0.9%0 | 6,081 | 2.3
1 [3.98 | 7.30]| 8.4 | 7,33 | 7.75
b | [ 4971 12,23 | B.42 | 6,96 | 7.42
) | | 5.93] 14,76 | 8.35 | 6,62 1 7,25 -II FORM CHARACTERISTICS
y 6.93| 16,73 | 8.20 | 6,42 | n3y :
— : T H
v | | 200 18.01] 8,25 617 yiu | . R A
| | _8s0| 21,37/ 8.08 | 5.83 | 6,88 ! 120 ‘!"E[ [ ~ |
y | le9.88] 23,971 7,92 | 572 | 6,67 Lo b A R |
- e e i
) | [ 20.90] 25,15 7.67 | 5.33 | 6.46 i : : : t i | [
l- 11,87| 26.%)| 7.90 | 5.c0 | 6.29 B &: : - I . céNTRQID dFA i ‘
C T L/By= 5.€5 : o LEeRIRMD VT AL
| [22.81] 28.28] 7,35 | 475 | 6.2 - ._,3‘,. 5.07 - AT d3%i
) | 1 23.85) 30,21 7,25 | 4,58 | 6,04 _{BY/B,' o831 | | \
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I¥ PERFORMANCE CHARACTERISTICS
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PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955
DTMB MODEL 3626 gz SCALE 70

REMARKS:
| MODEL DATA
BASIN HIGH SPERD BASIN Average !L ratio and narrow transom give low resistance characteristics at 2.3
‘ : F . Relativel
: ' ) BASIN SIZE 2968'x2i'x(10'and 16') < :vii: .§ and :Va:uu r:nisnne:lcmuctorini:n‘u !nvh> 3: 1 niu v: y
- . 1 t
! DATE OF TEST 6 ocT 5t R : ra ‘(2 buttocks forward give only lV!l'rlll resistance characteristics a
WATER TEMP 73°P Ry (23
APPENDAGES SPRAY STRIPS . T
TURBULENCE STIM, NOMR ) I TEST CONDITIONS .
MODEL MATERIAL  wooD . Test| A A A L {mnm ORAFT COEFF. | SO AFT[
i - T STABLE == | O
, MOOEL FINISH . -mimr . ) No.| v e | 9| v T, CZ. FWD. | aFT TR0
) TEST MO, ’ L o
S RTINS Mo ’ — ¥ 2. 08,0] 61,900 | 844 | 6.98] woemee [PeREarTis 1,089 —
S / QR: Wy ‘:’Lc Wiy 8| 98.9] e9,000| 9.75| 2.00] -ceee 1;%%;,.‘ +1.08%
.26 | §.82 50| 6.90! -7.60 . = j N -
LT T ;"zi 12568 ;:5 : e: ;zr 8 ' o [ 108 ] 95,000 | 738 3] ceeeme [Pitge’|s 1,080 ”
e A I ' 129.6 [ 83,850 | 7,60 5.99| ev-nnn 0.2 sl 40,00 1,133 |1, )
6.40 |13.33 | 7.40] 5.70] 6.80 3 +85 sfiax *l 133 1070 (6,08
9.48 [14,98 | 7.30] %.20| 6.2 i L
a.:; 1::: Z;ﬁ 4.80 ::: II FORM CHARACTERISTICS
9,60 |17, 901 4.40] 5, — T — S
10,70 |18.79 | 6.70| 4.10] 4,80 SO L L T ‘ co T P!
y . 120~ - PO SR S IR DR
11,76 [19.92 | 6.65| 3,90 4.60 S 11—1/1/‘_},4&—/ ’;“\\,
12.82 [20.86 | 6.60| 2.70| 4,40 200 e N il
13.95 (22,39 | 6.80( 3.55| 4.3 L R ' R )
80t . B b ?
15.06 | 26,14 | 6.651 3.40 [ 4,25 ) _a_% r’ . . '. . B." i :
16,08 | 26,04 | “ 6.65]| 3,251 4.20 Ba g L/B.' 513 - ’ /JJT
17.36 [28.30 | 6.70] 3.20| 4.2§ : LB a ci’.‘r“f'oo:“r—\ I /J/ P
. o— B/Bym0.639 9:0%1 e ;
18,22 30,64 | 6,751 3,05 | 4.25 e AN ——— 5
- . 20— DI R o N |, MEAN sur‘rocx
— : | 7
i 3
o 10 e 30 40 %o - &0 ) g0
R ) ! 7 %L
WS . ’ . ) " T LINES
: ’ MODEL FUI.I. Si2E )
Az 11,415 gq, v, AA' 824.7 gq, 1t
Le 7.689¢¢, JLs escage,
L By loegare, - Byn 22,684,
. - . .- Al N — P . ,l .
N o N S e : '
weerL Wi v MRy -
? LA B B N TN R Y ) : ? [ §
“h tm
- D eyl TS 8
o T ¢
ot ¥
I 7' - - - -‘—-- - o rose T
5 . _® . . 2 ® » - 2.
F‘ipure 3 =~ Design Data Sheet for Model 3
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MODEL DATA

ASIN HIOH SPBED BASIX
SIN SIZE 2968'x21'2(10'ana 16)
ATE OF TEST 6 ocT 54
ATER TEMR 73°#
LirPENDAGES SPRAY STRIPR
TURBULENCE STiM NORR
EODEL MATERIAL  WoOD -

0DEL FINISH PAIND
5T NO; § .

4,26 | 8.82 | 7,50] 6.90] -7.60
534 (11,68 ] 7.45] 6.20]. 7.25
6,40 113,33 | 7.40] 5.70] sig0

.54 |16.67 | 7.10] 4.80| 5.5
9,60 |17.58 | 6,90 4.40] s.10
8,70 |18.79 | 6.70! 4,10 4.80

76 119,92 | 6,65] 3,90 a.60 120 T T
282 [20.88 | 6.60! 3,90 a.e0 | | R et
D95 2239 | 6.60] 3.55] 4,35 I s )

' - - 1] » . Bc| / ‘ &
Bs.o6 (20,24 | 6.65] 3.40] 4,28 .‘1% T B
Bs.08 [26.08 | 6.65] 3.25| 4,20 B _|L/Bn’ 13 R
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0 16 20 -
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MODEL - FULu  SIZE.
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PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955
DTMB MODEL 3626

REMARKS:

Pz SCALE

Average ‘L_ ratio and narfow transom give low resistance chlnctcrinic: at 2,3

(g <3 5 and average resistance characteristics at Fag) 3.5, Relatively -

straight bustocks forward give only average reshnnee ehanetuuuel at

Frg 2.3, .

I TEST CONDITIONS

. - C8 AFT
TEST a A A DRAFT COEF_F- 3
" s L RALT oo
NO.| b | g Q. FwD. | aFT. [“DFW®

98,0 61,900 | 8,44 6,58 +1,50°

o i+1.08%

120.8 ‘7_5,30_0 7.38 | 6.3 +1.08°

129.6 | 81,8507 7.06| 8,99

2
Cof L3 78,9 as,000 | 975 2.07) -

&

5

TOFT. ELCO PT BOAT

f

+0,000 2,133 {1,370 65041

II FORM CHARACTERISTICS
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! - 3T 1 T
E 1 ! . § t |
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B PR

et 2}
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Figure 3 - Design Data Sheet for Model 3626
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DTMB MODEL 3720
I¥ PERFORMANCE CHARACTERISTICS
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DTMB MODEL 3720

PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1955

13 SCALE 79 FT. HIG

REMARKS:

Relatively high _L_ ratlo, excessive twist ( indicated ty rate of change of]
/’1) and pronounced concave sectiuns glve average resistance charscteristics

ut l‘n.7 <2 and poor resistance characterlistics at Fn N 2,

I TEST CONDITIONS

Figure 4 = Nesign Data

- {CG AFT
MODEL DATA Test| A A I vy ORAFT COEFF: | %/
- NO. lb“ lb. -eil‘ vl/l an .Z—. a. FWD. | AFT. cgg;l‘u
BASIN RIOH SPRFD BASIN : —
BASIN SIZE 2968'x21'2(10'and 16') [ |121,3 | 89,220 | 7.78 | $.61 fooeemeee Fom | +1.22° 13.16
1,
DATE OF TEST 7 ppe 54 2 }121,3 Aig!}go 7.78 6,61 |mecueman B_?%:_;—_}_}j!i 2,
WATER TEMR 6P 3 [vaa.s | 98,830 | 2,26 | 6.39 |e--ooee| 220 * (- 2.03° 3,781
APPENDAGES KFEL & 8PRAY 87RIPS 4 [134,5 | 98,830 (7,26 | 6,39 jmeooone °i_3f ¥ |-0.33° 2.7%
TURBULENCE STIM NONE [ 139.6 1“,6‘0 7,00 6,27 pesccase 1'°5°’ —O.no 1.5%7 (1.123 6,081
MODEL MATERAL ~ WooD ; : -
MODEL FINISH PAINT
TEST Yo, 5 T FORM CHARACTERISTICS _ .
1w [ Ry [ WLl WL Wiy T T TR
3:84 | 6,37 | 7.82 | 6.60 | 7.40 - 7 \l :
4.80 [10.63 | 7.72 | 6.20 | 7.20 R e
5.74 [13.37 | 7,60 | 5.77 | 6,80 T \
6.73 15,35 | 7,50 | 5.45 -] 6.60 , 80; ; | ; g T =
2,68 [17.46 | 7,40 | 5,13 |6.25 -g:?. |L/B.’ z:’; poob ; Bl | =
5 ] . 11
8.64 [19.53 | 7.20 | 4,73 | 5.60 b0r L./By T CENTROD OF A —— ]
By/By=0.714 — roo
9.58 | 20.% | 7,00 | 4,00 | 518 4o~~"_- e : AT s49%L |\ B i S S
10,62 [21.67 | 6,80 | 4,25 | 4,85 L f s e MEAN BUTTOCK =
12,53 [22.68 | 6,75 | 3.95 |4.55 20% T | \ T
12,50 123,78 20 R+ LR ST S b » s e ¢
2 2.7 £.7 272 29 0o . 10 20 30 40 50 60 70 8o
13,46 124,93 | 6,70 13,60 |4.35 ) : :
10,41 [236.48 | 6.70 | 3.0 [4.35 | . P L.
15,42 (28,18 | 6,70 [ 3.30 14,35 I LINES - -
16,30 130,18 | 6,20 {3.25 |4.38 oL -
17,28 |32.27 | 675 [3.00 [4us0 MODEL FULL SIZE
18,26 134,26 | 6,80 |3.00 14,45 Az 11,993 #q 1t f= 971.4‘-. re
- - ) L= 8,200 £t = 2,38 0¢
19,20 137,08 |6.80 |2.80 4.5 Bor 1463 11 B 10,07 re i
- i .
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MODEL DATA

n:an SPEED BASIN .
NSIZE 2968'x21'x(10'anmd 16')

1OF TEST 7 bec 5
IR TEMP 67
‘NOAGES XFEL & B;MY_.ITRIP!
MENE STIM wom
fL MATERIAL  WoOD

DTMB MODEL 3720

PLANING BOAT DESIGN DATA SHEET
DAVID W. TAYLOR MODEL BASIN

JUNE 1958

15 SCALE -79 FT. HIGGINS PT BOAT

REMARKS.

Relatively high EJ" ratio, excessive twist ( indicated by rate of change of angle
A7 .
P ) and proncunced concave sections give average resistance characteristics

at tng (2 and poof resistance characterisiics at Fny;)> 2,

I TEST CONDITIONS

LCG

~

C8 AfT
ol B 8| | e Q| Terrr e Al
111223 | 89,120 2,78 | 6,63 [-e-neam- +1,12° U Piasid __3_3__&_; g
|2 |180.3 | 89,020 [ 9.78 | 6,62 |eceaen| B - |-3.28°) o | 2 e
15009 | 98,830 | 7.2 | 6,39 |- 1,030 3.2 43.2
4 |138,5 | 99,830 [7.26 | 6,39 }pecerens -0y K. ARY)
5 [139.6 m;ssb 2:00 | 6,27 pasensse —0.52° | 1.5% 11,123 76-551- 40,9

fL FINISH - PATNT
0 5 7
Ry | WL [ WL [ W
6.37 | 7.82 | 6,60 | 7.40
10.63 | 7.72 | 6.20 | 2.10 |
13.37 | 7.60 | 5.77 | 6.80 Pl RN RN SO AN R I MO RS R
15,35 | 7.50 | 5,48 [ €60 80 —iee ERJN S ;
12,46 | 7,40 | 5,23 | 6,29 -g.-% 561 t;ﬂn’ f:: oo B
i LA b 4 ~
19.93 | 7.20 | 4.73 | 9.60 ; 8 ;.é‘ 20,904 . CENTROID OFA“V /‘-/:
20,% | 7,00 [ 4,40 |5.15 %0 X e JAT_26.9%L AN el i
. i ’ ! . i ‘—— o TT
21,67 [6.80 | 4,15 | 4,89 © RS - nsnln BUTTOCK
2.48 | 6,75 | 3.95 14.55 o ! g ! i
[ S ! _— -
2379 1 620 L3.77 240 o 18 26 10 T % 73
2.9 | 6.720 | 3.60 [4.38 ) B - -
%08 | 6.70 | 3,40 |4.35 "L
18.18 | 6,20 | 3,30 |4.35 IT LINES
10,18 | 6,90 | 3ia8 [4.38 - o
2.2 | 695 | 300 |4.40 MODEL FULL SI1ZE
We? | 6,80 [3.00 |4.45 B As 1993 syts - Asomaengey — o " T T T T
f7.0 .00 2.0 |4.95 Le 8.200¢¢ Ls -2:38 12
.3 L3 » . . &. 1'“3 f' &. u.:7 "
e il .
fars L - il
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IV PERFORMANCE CHARARTERISTICS
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PLANING BOAT DESIGN DATA SHEET
e DAVID W, TAYLOR MODEL BASIN

JUNE 1988
DTMB MODEL 3722 19 SCALE R

e o ettt et -2

REMARKS:

Relatively high l“" ratio and narrow transca give low reststance chara
‘ at fag 3. Average resistance charscteristics st l‘nv> 3.

MODEL . DATA I TEST CONDITIONS
BASIN EICH SPEED MSIN 4 vest A, | 8, | A | b [SOat DRAFT COEFF. |*
BASIN Si2E  2968'x2)'x(10%ama 16') NO b n | WY Fay T. a' FWD. | AFT.
DATE OF TEST 8 7EB 55 P | 128.7] 94,500 | 7.7 | 620 1602 | 1 .30%|1.295 Jo.7e2 | 4
| warer reme 6°r-- ¥ : | 2 | 142.9 1305000 | 7.28 | 647 090°x | [0.60°[1.380 | 0.994 | 4
APPENDAGES SPMY STRIM 3 | 148.0 [110,560 -] 7.00 | 6.36 308 * | ~0:3% [1aas 1071 [ 6
TURBULENCE STIM ONE e | 102 90,70 | "eo| 6.0 OET —0.45° (1,409 | 0,902 | @
MODEL MATERAL  WOOD , ‘ .
MODEL FIMSH  PAIM. - .
e = I FORM CHARACTERISTICS
R. -Wli WL, | W -V _RLWL. wg.,_w 8 : s
.89 | 6,97 | 8,52 | 7.50 [8,18 | [ 3,88 | 5,58 ! 8.20 |7.20 | 8.02 . N :
4.87 (11,22 | 8,10 | 6,98 | 7,84 4.82 | 8,49 | 8,09 |6.72 | 7.80 o e e % = -\\
5,08 [13.06 | 8,00 [ 6,08 7,53 | | 5.82 10,55 | 8i60 ‘[ 6i2d | 7is5 | , [P S ORI o W e .
6,81 {15,120 | 7,95 | 6,19 | 7,30 6,79 [12,08 | 7,92 [5.98 | .22 s /Vr-' ,
! 7,97 [16.89 | 7,86 | sio1 | 7.08 | [ 275 (13,78 | 2,90 [5.70 | 7:04 .&,,. R A —— 8]
! "8,72 | 18483 [ 7475 | 5,58 | 6u60 | | 6,72 |15.49 | 7,80 | 5.4 | 6.64 ©HL/B,s 47 S -
‘ 67120149 | 7.63 | 5,25 | 5.82 | | 9.68 [17.02 | 7,63 |5.02 | 6:00 By/Bys 0487 | CENTROID OF A L
 [[9.67120049 [ 753 | 528 | 5. 7 _ o ' AT 48,8 %L |\ .
‘ [20.69 [ 20469 | 7,39 .} 4.82 | S0 | 10,70 |18.61 1 7.50 5480 N ] _
10,67 | 22076 | 7.22 | 8,60 | Se72 | {12467 |19,75 | 7540 | 4,42 4] 8.0 2 =1 MEAN sur'rocxv
22,60 | 26,24 | 7,19 | 4.38 [ 4,95 | 12,59 |21,25 | 7.35 [4.22 | 4,90 , l T
13,60 | 25,43 | 7412 | 4,20 | 4,80 13.60 22,73 | 7,29 [4.02 | 4.70 0 100 20 10 0 50 (%) ) &
24059 | 26,86 | 7,10 | 4,02 | 4,67 | [24.60 [2¢.32 | 7,24 13,83 | t.60 S , i %L .
125097 | 28438 | 2.10- “3:09 [4.53 15,60 |26.,22 | 7,27 [3.72 | 480 - i o
126453 30,39 [ 7,33 | 3.73 | 40s2 | [16,56 [26,28 | 7,28 |3.60 | 4,40 JX LINES
17,52 | 32,30 | 7,36 | 3.65 [ d.d0 | 1749 30,45 | 7,30 |3.48 | 4,30 .
1851 ] 30ut0 | 2,20 | 3053 | 430 | [18.:1 [ 33,00 |7.30 .35 MODEL. FULL SizE
‘ - - j ) As 12,466 8 “¢ A® 10098 ag £ u
| Le 8,488 e Ls 76,35 2t
\ Bys 1,469 1t B 13.221¢
. l :
NOOEL .
et .
3 A S
R | |
':. ; I
Y. _tlmgu uuzok .,/
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PLANING BOAT DESIGN DATA SHEET
DAVID W, TAYLOR MODEL BASIN

JUNE 1988

DTME MODEL 3722

1A SCALE

80 FT. ELCO PT BOAT

e
REMARKS: :
L
Relatively high ‘lt. ratio and narrow transom give lov resistance charsoteristios "j
3t Mgy (3. Average restetance characteristios n-hv) 3. H
3
- B
DATA I TEST CONDITIONS 1
7 iy ’ MAXIMUM 0 AFT LCG B2
MSXN TESTI A, A, A L smac DRAFY COEFF. | "o B
' ®(10%and 16! ) NO.l b | | WER| Ty Tt ,1:; . ,ao _EWD. | “o'z"““‘,’ oLl L
A 4 3 g N
s 55 I | 228,7] 94,50 | 2.7 | 6.2 |a---eun 1% | 1301798 2081 | 46,3
o 2 | 242.9205,000 | 7,25 | 6,47 [eecueen =192 2 | -0.60°[1.380 Sl | 430
| STRIPS 3 | 48,0 [110,960 | 7,00 | 6,36 [-omeeeaa[O3FX T 0,387 4ay ot | sz
wore e | 1201 90,79 | Al 6.8 0772 | _0.48° 1,409 6of | a2
wO00D - - =
M
“TRST WSy & o
——r — II FORM CHARACTERISTICS
,_\!. R. WL, | Whe WLl - <
1,08 | 5,58 | 8,20 | 7,20 | 8,02 B8 4
‘ 120 -
?u’: 10@{5_ ;3_.00 2 _.‘022_’ 7.4% 100 a1 \ -l”
5,79 [12.08 | 2,92 | 5.9¢ | 7.22 . ’/J/ L
7,78 113,78 | 7090 [ 5.70 | 7,04 Baeg ¥ _— .
80 | 5.6 | 6,64 B B - )
3,72 |15,49.| 7 +41 o 6oRL/Byx 41 A 30
: CENTROID OF A L
1,68 17,02 | 7.63 | 5.02 | 6,00 - By/Bys 0601 o e T\ Co ,)Q .zb
* » «40 - I H » H i
W70 18,4 L7 2 -] .———P—""\“\""* mean sutTock | ) |
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Figure 5 - Nesign Data Sheet for Model 3722
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Figure 7 - Chart for Converting Power Coefficients at 100,000 Pounds
Displacement to Other Values of Displacement.




*sudyseg 3wog 3uTusB[d JNOJ JO dOUBIESTESY dY3 JO Gosiaedwo) y - 6 oandy,;
Ay
d
4 € 2 T

*20UBMOTT® Sseuydnog
0d0Z Y3 M S4UOTOTJIS00 (
[WOTFOTI] JI9yUeOYDS AUTSN :

4uemeoeTdSTP QT 000°00T | \\ 0
03 PO}0aJI0D SOUB}STSOH _

*V JO PTodjued jo 3ye m
T %9 3% 90T °4 = M\MD\< 1 “

17

8L°S ceLe— ——— i

AN

09°S oclE——— — —

N

£1°s 929t —— ——

otT*

N

€95 T-z6eE———— y
Va/1  TOPORM - 7 |

AR

\\\\
NI
AN
\\
\

\ ‘\ sT°

7 4

8T*

<



