


























































































































Table 14. Flap Configuration 1; cf.
and Following Seas, Fla

Run Head CPf CLMax. CLM. ACL3 CL3 CPL CDMax. C. ACD3 CD3ill.
Ras.

ill.
No. Following Rads.

Sea I

!

13154 Head -rr/2 .52 .20 .16 .36 -2.36 .0400 ..0131 .0134 .02661

-rr .58 .15 .22 .36 +2.24 .0386 .0156 .0115 .02711

+ rr/2 .60 .10 .25 .35 + .883 .0371 .0177 .0097 .0274

13157 (

Head +rr .49 .18 .16 .33 + 2. 375 .0366 .0134 .0116 .0250

+ rr/2 .57 .06 .26 .31 + 1. 41 .0350 .0155 .0098 .0232

13160 Head -rr .44 .19 .13 .32 +2.50 .0410 .0109 .0150 .0260

- rr/2 .43 .27 .08 .35 -1. 06 .0433 .0146 .0144 .0289

13167 (

Following + rr/2 .35 .27 .04 .31 -2.52 .0412 .0197 .0107 .0305

+rr .51 .09 .21 .30 -1. 94 .0437 .0215 .0111 .0326

13182 Following -rr .48 .07 .21 .28 -2.07 . 0410 .0216 .0097 .0313

- rr/2 .55 .10 .23 .32 -1. 89 .0417 .0216 .0101 .0316

13191 Following -rr .50 .16 .17 .33 + 1. 23 .0418 .0207 .0105 .0313

+ rr/2 .53 .20 .16 .36 + 1. 23 .0428 .0204 .0112 .0316

- rr/2 .60 .17 .21 .38 '-1. 70 .0435 .0200 .0117 .0318



~ = 0.3, bf/b = 0.6; Tests in Regular Head
s Oscillating; Static h/ c = 1. 0, a = 50

51

cf>D CMMax. CMM" .t.CM3 CM3 cf>M U v wf AJ{ AK .t.of00
Ras. ill.

Ra&. Ft. /Sec. Rads. /Sec. Rads. /Sec. Ft. Ft. Rads.

-2.78 -.061 -.005 -.028 -.033 -3.14 23.80 49.4 46.1 3.65 .0628 .148
+ 1. 96 -.063 -.003 -.030 -.033 + 1. 354 23.90

+ .748 -.069 -.005 -.032 -.037 0 24.40

-2.085 -.083 -.028 -.027 -.056 + 2.375 22.10 21. 5 20.2 8.32 .157 .149
+ 1. 09 -.101 -.007 -.047 -.054 + 1. 15 21. 70

+3.06 -.097 -.026 -.035 -.062 +2.68 23.30 22.1 23.2 8.53 .163 .149
-1. 90 -.114 -.021 -.046 -.068 -1. 193 23.31

-

+2.68 -.104 -.009 -.047 -.057 -2.57 20.83 10.45 12.17 8.58 .157 .149
-2.90 -.080 -.021 -.029 -.051 -1. 965

-2.79 -.090 -.019 -.035 -.055 + 2. 78 20.80 10.57 11.57 8.46 .154 .148
+ 1.32 -.081 -.016 -.032 -.049 -2.06

+ 1. 04 1-.114 -.012 -.051 -.063 +0.44 21. 57 29.6 39.5 3.66 .072 .145
+ 2. 11 1-.116 -.005 -.055 -.061 +0.44

-1.88 1-.100 -.006 -.047 -.053 -2.38



Table 15. Flap Configuration 2; cf/
and Following Seas, Fla'

Run Head or cf>f CLM CLM' .6CL3 CL3 cf>L C
CDM. .6CD3 CD3No. Following Rads. ax. m.

Ras. DMax. m.
Sea

13240}

Head -7T/2 .55 .04 .25 .30 -1. 98 .0372 .0131 .0120 .0252

;1.3248 Head +7T .59 0 .29 .30 +2.36 .0385 .0136 .0125 .0260

+ 7T/2 .63 -.05 .34 .29 + .83 .0400 .0142 .0129 .0271

13256}

Head -7T/2 .39 .17 .11 .28 -1. 13 .0376 .0136 .0120 .0256

13260 Head +7T .48 .02 .23 .25 +2.74 .0340 .0147 .0096 .0244

+7T/2 .58 -.05 .32 .26 + 1. 33 .0365 .0131 .0117 .0248

132S4!

Following -7T/2 .51 .01 .25 .26 -1. 79 .0357 .0194 .0082 .0275

-7T .49 .02 .24 .25 -2.07 .0401 .0204 .0098 .0303

13302 Following +7T/2 .39 .18 .10 .29 + 1. 63 .0441 .0178 .0132 .0309

13308 }

Following -7T/2 .58 -.01 .29 .29 -1. 7,9 .0311 .0131 .0090 .0221

13310 Following -7T .57 .04 .27 .30 + 1. 87 .0375 .0136 .0119 .0256

+7T/2 .52 .07 .22 .30 + 1. 23 .0396 .0143 .0126 .0270



: = 0.3. bf/b = 0.8; Tests in Regular Head
s Oscillating; Static h/ c = 1. O. ex= 50

53

cf>D CMMax. CMM. bCM3 CM3 cf>M U JJ
wf AK bOfRadis.

In.
Rad1.

00

Ft. /Sec. Rads. /Sec. Rads. /Sec. Ft. Ft. Rads.

-2.125 -.105 -.001 -.052 -.053 -3.18 23.12 46.9 45.2 3.67 .066 .160

+ 2. 325 -.106 -.011 -.047 -.059 + 1. 56 22.73 46.5 44.8 3.66 .063 .159
+ .472 -.117 -.003 -.057 -.060 - .28

-1. 775 -.124 +.012 -.068 -.056 -1. 80 22.64 22.4 27.2 8.16 .165 .160-
+2.54 -.126 -.081 -.023 -.103 +2.85 22.02 22.1 23.5 8.11 .167 .160
+ .942 -.136 -.010 -.063 -.073 + 1. 16

-1. 214 ":'.093 -.006 -.043 -.050 -1. 74 21. 38 11.31 10.46 8.27 .166 .162
+2.46 -.091 -.002 -.045 -.046 -2.67

+ 1. 315 - .119 -.009 -.055 -.064 + 1.47 21. 74 11.73 12.55 8.15 .140 .163

-1. 10 - .137 +.012 -.075 -.062 -2.44 21.83 30.0 35.8 3.67 .075 .158

+2.80 - .138 + .025 -.082 -.056 +1.24 21. 33 30.3 34.9 3.54 .068 .158
+ .868 - .143 + . 021 -.082 -.061 + .54



Table 16. Flap Configuration 3; Cj
and Following Seas, Fb

Run Head or CPf CLM CLM. .6.CL3 CL3 CPL Cax. CDM. .6.CD3 CD3
No. Following Rads.

ax. ill. Ra s.
ill.

Sea

12702!

Head -11" .35 .22 .06 .29 + 1. 955 .0282 .0171 .0056 .0226

12704 Head -11"/2 .39 .19 .10 .29 + .116 .0261 .0172 .0044 .0217

12706 Head + 11"/2 .44 .17 .14 .30 + 1. 529 .0287 .0162 .0063 .0224

12760}

Head +11"/2 .47 .14 .17 .30 + .911 .0267 .0181 .0043 .0224

12762 Head -11"/2 39 .21 .09 .30 + 2. 710 .0264 .0132 .0066 .0198

-11" .48 .16 .16 .32 + 1. 657 .0323 .0211 .0056 .0267

12778!

Following + 11"/2 .30 .26 .02 .28 + 2. 074 .0301 .0167 .0067 .0234

12784 Following +11" .39 .17 .11 .28 -2.154 .0254 .0199 .0028 .0226,

12824 Following + 11"/2 .35 .24 .05 .30 - .347 .0318 .0175 .0072 .02461

12849 Following -11"/2 .42 .16 .13 .29 -2.079 .0276 .0156 .0060 .02161
I

-11" .41 .17 .12 .29 + 3. 095 .0263 .0194 .0035

.02281+11"/2 .37 .24 .07 .30 + 1. 03.2 .0253 .0206 .0024 .0229



/c = 0.2; bf/b = 0.6; Tests in Regular Head
LpS Oscillating; Static h/c = 1. 0; a = 5°

,
,

55

CPD CMMax. CMMin. 6CM3 CM3
CPM&

Doc I v wf J lq{ AK boof
Ras. Ra s. Ft./Sec. Rads. II ec. Rads. ISec. Ft. Ft. Rads.

+2.89 -.031 -.014 -.009 -.022 + 2. 066 30.77 28.4 2975 8.24 .157 .169

-1. 40 -.068 +.013 -.040 -.028 - .781 30.46 26.7 29.9 8.74 .150 .167

+ 1. 39 -.044 + . 003 -.024 -.020 + 1. 119 29.26 27.65 29.6 8.11 .164 .169
!
I + 1.57 -.058 -.015 -.022 -.036 - .288 22.90 46.8 47.2 3.65 .065 .127
I

-2.365 -.047 -.032 -.007 -.040 -1. 892 21. 71 43.3 47.5 3.79 .064 .124

+2.02 -.040 -.020 -.010 -.030 + .741

+ .415 -.067 -.016 -.025 -.042 + 1.566 30.48 18.3 18.95 8.25 .158 .127

+ 1. 632 -.065 -.013 -.026 -.039 -2.428 30.61 18.85 19.0 8.07 .150 .128

+ .316 -.073 -.025 -.024 -.049 + .539 30.50 19.0 20.7 7.99 .161 .124

-2.44 -.060 -.015 -.022 -.038 -2.800 30.37 43.3 42.0 3.77 .066 .126

+2.41 -.066 -.019 -.024 -.042 + 1. 705

- .698 -.061 -.020 -.021 -.040 0



.-

Table 17. Flap Configuration 4; cf/<
and Following Seas, Flapl

Run Head or cJ>f Cax. CLM. .6.CL3 CL3 cJ>L CnMax. C. .6.CD3 CD3 I
In.

RaJs.
ill.

No. Following Rads.
ReI'!

12995 Head + 11"/2 .47 .13 .17 .30 + 1.174 .0268 .0198 .0035 .0233'
(

12999 Head -11"/2 .36 .26 .05 .31 -1. 011 .0277 .0189 .0044

.02331
13002 Head -11" .41 .17 .12 .29 + 1. 708 .0264 .0132 .0066 .0198i

13012 Head + 11"/2 .50 .13 .18 .32 + 1. 024 .0269 .0157 .0056 .0213

+11" .47 .14 .17 .30 + 1. 714 .0291 .0146 .0073 .0218

-11" /2 .42 .21 .11 .31 -2.405 .0263 .0160 .0052 .0211

13005 }

Head -11"/2 .39 .24 .07 .32 -2.173 .0286 .0203 .0042 .0244

13008 + 11"/2 .50 .11 .20 .30 + .879 .0341 .0208 .0066 .0275/.

lO955!

Following -11"/2 .45 .15 .15 .30 -1. 294 .0292 .0199 .0046 .0246

12967 Following -11" .39 .17 .11 .28 -2.261 .0317 .0206 .0055
.02621

12990 Following + 11"/2 .41 .22 .10 .31 - .320 .0359 .0175 .0092 .0267

I

12M7 Following -11"/2 .45 .13 .16 .29 -2.003 .0322 .0188 .0067 . 0255
i

+11" .39 .18 .10 .29 + 2. 493 .0292 .0196 .0048 .02441

12952 Following + 11"/2 .4J .19 .11 .30 + .553 .0333 .0191 .0071

o0252[



~ = 0: 2, bf = 0.8; Tests in Regular Head
s Oscillating; Static hi c = 1. 0, a = 5°

57

cf>D CMMax. CMM. 6CM3 CM3 cf>M
U v wf i\K AK 60f00

I Ra8s.

m. Rad1. Ft./Sec. Rads./Sec. Rads./Sec. Ft. Ft. Rads.

1+' .328

-.088 0 -.044 -.044 + .411 34.20 31. 4 32.2 8.41 .173 .124

-.072 -.017 -.027 -.045 -2.173 34.50 30.2 33.4 8.55 .173 .120' -2.01
I

+ 2.28 -.069 -.010 -.029 -.040 + 1. 130 32.60 28.9 34.1 8.53 .176 .119

+ .752 -.058 -.038 -.010 -.048 + .578 20.93 43.3 49.0 3. 66 . 068 .120

, + 1. 99 -.066 -.048 -.009 -.057 + 1. 218
I -
, -3.47 -.062 -.054 -.004 -.058 + 2. 229

-3.46 -.065 -.040 -.012 -.053 -3.303 21. 90 45.2 46.9 3.64 .064 .120

+ .72 -.068 -.032 -.018 -.050 + .259 22.70 48.0 46.2 3.53 .073 .119

-2.68 -.072 -.012 -.030 -.042 -1. 595 30.60 17.6 17.4 8.53 .161 .127

+ 1.57 -.082 -.012 -.035 -.047 + 2. 744 31. 30 18.3 20.3 8. 49 . 160 .124

+ .274 -.033 -.005 -.014 -.019 - .553 29.80 17.7 13.6 8.27 .163 .124

-2.295 -.073 -.010 -.031 -.042 -3.184 29.65 39.0 39.2 4. 04 .065 .128

+ 1.385 -.081 + .001 -.041 -.040 + 1. 532

+ .128 -.073 -.021 -.026 -.047 0 29.10 44.5 39.7 3.51 .065 .124

I
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Figure 2. Model and Balances
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FLAP CONFIGURATION NO.1

1.0

o

-0.2

-0.4

-0.6
9'>L2
RAD.

o 5 10 15 20 25 30 35 40 45

"" f - RAD./SEC.

FLAP CONFIGURATION NO.2

1.0

o

-0.2

-0.4

-0.6
9'>L2
RAD.

o 5 10 15 20 25 30 35 40 45

"" f -RAD./SEC.

Figure 3. Lift Frequency Response,
Flaps Oscillating, Smooth Water
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o

-0.2

ifL2 -0.4
RAD.-0.6

o

-0.2

9JL2 -0.4
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FLAP CONFIGURATION NO.3

2.0

o 40 4510 20 25 30 35155

Wf -RAD.jSEC.

FLAP CONFIGURATION NO.4

2.0

o 20 25 30 40 455 10 3515

Wf -RAD.jSEC.

Figure 4. Lift Frequency Response,
Flaps Oscillating, Smooth Water
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o FLAP CONFIGURATIONNO.1
0.10

0.08

0.06

6CD2 0.04
Mf

0.02

o

-0.2

16D2-0.4
RAD. -0.6

-0.8
-1.0

L
o 5 10 15 20 25 30 35 40 45

0.10

0.08

0.06

6CD2
~0.04f

0.02

o

-0.2

tJ>D2-O.4
RAD.

-0 ..p

-0.8

1.0

FLAP CONFIGURATIONNO.2,

o 5 10 15 20 25 30 35 40 45

<Of - RAD./SEC.

Figure 5. Drag Frequency Response,
Flaps Oscillating, Smooth Water
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FLAPCONFIGURATIONNO.3

0.10

0.08

t1C 0.06
D2

-Mf 0.04
0.02

-0.2

'" D2 -0.4
RAD. -0.6

-0.8

15 20 ~~30 35 4 45

-1.0

o 5 10 25

Wf- RAD.jSEC.

0.10

0.08

t1C 0.06
D2

~ 0.04
0.02

o

-0.2

'"D2 -0.4
RAD.-0.6

-0.8

1.0

FLAP CONFIGURATIONNO.4

o 5 10 15 20 25 30 35 40 45

Wf - RAD.jSEC.

Figure 6. Drag Frequency Response,
Flaps Oscillating, Smooth Water
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0.4
0.2

o
-0.4

rpM2-O.8
RAD.-1.2

0.4

0.2

o
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RAD.-1.2
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o 5 20 4530 4010 15 25 35

Wf - RAD.jSEC.

FLAP CONFIGURATIONNO.2

o 5 15 20 40 4525 30 3510

Wf-RAD.jSEC.

Figure 7. Pitching Moment Frequenoy Response,
Flaps Oscillating, Smooth Water
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t.C 0.8M2
~0.6

0.4
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FLAP CONFIGURATIONNO.4
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o
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tpM2-0.8
RAD.-1.2

o 5 10 15 20 25 30 35 40 45

Wf - RAD./SEC.

Figure 8. Pitching Moment Frequency Response,
Flaps Oscillating, Smooth Water
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AK "'"2
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18 24
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30282620 22

Figure 11. Drag FrequencyResponse, Head Seas, Flaps Fixed
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FLAP CONFIGURATION NO.3

0.008
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~
1
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AK 2
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Figure 12. Drag Frequency Response, Head Seas, Flaps Fixed
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FLAP CONFIGURATIONNO. 1

o

~c

I

0.008

M1 C

AK "2

0.004

.p M1
RAD. +1.0

o
18 20 22 24 26 28 30

v -RAD./SEC.

FLAP CONFIGURATION NO.2
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I
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1

~
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v -RAD./ SEC.

26 28 30

Figure 13. Pitching Moment Frequency Response, Head Seas, Flaps Fixed
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Figure 14. Pitching Moment Frequency Response, Head Seas, Flaps Fixed
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~CL1 C 0.08
A 2
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Figure 15. Lift Frequency Response, Following Seas, Flaps Fixed
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FLAP CONFIGURATION NO.3

-3.0
10 15 20 25 30 35 40 45

v -RAD ./5 EC.

FLAP CONFIGURATION NO.4

-3.0
10 15 20 25 30 35 40 45

v-RAD./SEC.

Figure 16. Lift Frequency Response, Following Seas, Flaps Fixed
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FLAP CONFIGURATIONNO.1

10 15 20 25 30 35 40 45

v-RAD./SEC.

o

FLAP CONFIGURATION NO.2
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0.004
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Figure 17. Drag Frequency Response, Following Seas, Flaps Fixed
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FLAP CONFIGURATION NO.3
I I
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Figure 18. Drag Frequency Response, Following Seas, Flaps Fixed
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FLAP CONFIGURATIONNO.1
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Figure 19. Pitching Moment Frequency Response,
Following Seas, Flaps Fixed
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Figure 20. Pitching Moment Frequency Response,
Following Seas, Flaps Fixed
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Figure 21. Flaps Configuration 1 - Mean Values of Force Coefficients, Flaps
Cycling in Smooth Water
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Figure 22. Flap Configuration 2 - Mean Value of Force Coefficients, Flaps
Cycling in Smooth Water
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Figure 23. Flap Configuration 3 - Mean Values of Force Coefficients, Flaps
Cycling in Smooth Water
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Figure 25. Mean Pitching Moment Coefficients -
All Models, Flaps Cycling in Smooth Water
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STEADY-STATE VALUES FROM REF. 1
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Figure 26. Flap Configuration 1 - Mean Value of Force Coefficients,
Flaps Fixed in Waves
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Figure 27. Flap Configuration 2 - Mean Values of Force Coefficients.
Flaps Fixed in Waves
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Figure 28. Flap Configuration 3 - Mean Values of Force Coefficients,
Flaps Fixed in Waves
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Figure 29. Flap Configuration 4 - Mean Values of Force Coefficients,
Flaps Fixed in Waves

87

-[if( -L
......----- -----G--rr...- -

r-.---- .....1\ __I I---
1



'STEADY STATE VALUES FROM REF. 1

FLAP CONFIGURATION NO.1

o

-0.1
o 10 20 30 40 50

FLAP CONFIGURATION NO.2
o

W
-0.1

o 10

---

40 50

FLAP CONFIGURATION NO.3
o

C
MAVE

8'
-0.1

o 10c( 20 30 40 50

FLAP CONFIGURATION NO.4
o

1\'..
-0.1o 10

v - RAD./SEC.

Figure 30. Mean Pitching Moment Coefficients - All Models,
'Flaps Fixed in Waves
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Figure 31. Mean Values of Lift Coefficients - All Models,
Flaps Cycling in Waves, a = 50
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Figure 33. Mean Values of Pitching Coefficients - All
Models, Flaps Cycling in Waves, CI!= 5°
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Figure 34. Flap Configuration 1 - Maximum and Minimum CL
Vs. Phase of Flap to Wave
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Figure 35. Flap Configuration 2 - Maximum and Minimum CL
Vs. Phase of Flap to Wave
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Figure 36. Flap Configuration 3 - Maximum and Minimum CL
Vs. Phase of Flap to Wave
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Figure 37. Flap Configuration 4 - Maximum and Minimum CL
Vs. Phase of Flap to Wave
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Figure 38. Flap Configuration 1 - Maximum and Minimum CD
Vs. Phase of Flap to Wave
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Figure 39. Flap Configuration 2 - Maximum and Minimum CD
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Figure 40. Flap Configuration 3 - Maximum and Minimum Cr
Vs. Phase of Flap to Wave
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