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A review and mathematical formulation of shape design
of streamlined bodies of revolution

DU Y ue zhong
(School of Traffic Science & Engineering, Huazhong University of Science & Technology, Wuhan 430074, China)
MIN Jian, GUO Z+zhou
(722 Marine Research Institute of China, Wuhan 43000, China)

Abstract: This paper reviews various shape design methods of streamlined bodies of revolution: (1)
T he shape-form curve is represented by exact mathematical formula; (2) The shape design is repre
sented by a singularity distribution method; and ( 3) T he shape profile of body of revolution is repre-
sented by atable of offset. T he analytic expressions of mathem atical formulation are given for stream-
lined bodies of revolution represented by offsets, and every one of the expressions is able to fit a given
shape with a good result. T hese shape design methods and mathematical expressions will be used wide-
ly in practical application of engineering.
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1 = L/D=4.1
X/Dy 0.00 0.10 0.25 0. 40 0. 65 0. 80 1. 00 1.20 1.45 2.00 2. 60 3.20 4.10
Y/ D, 0.00 0. 19 0.29 0. 36 0.43 0. 46 0. 48 0. 49 0.50 0.48 0.41 0.30 0. 08
2 = Ly Dy= 4. 375
X/D, 0.0 0.125 0.250 0.500 0. 750 1. 000 1.250 1. 500 1.750 2. 000
Y/ D, 0.0 0.219 0. 305 0. 402 0. 457 0. 488 0. 500 0. 496 0. 488 0. 465
X/D, 2.250 2.500 2.750 3.000 3.250 3.500 3.750 4. 000 4.250 4.375
Y/ D, 0. 440 0. 408 0.372 0. 328 0.277 0.230 0. 181 0. 131 0. 081 0. 055
3 = Lo/De= 5.5
X/Dy 0.0 0.200 0.400 0.600 0.800 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000 5.500
Y/ Dy 0.0 0.257 0.365 0.417 0.455 0.475 0.500 0.495 0.472 0.431 0.375 0.307 0.230 0.150 0.058
4 =L/D=6.0
X/D, 0.0 0.200 0.400 0.600 0.800 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000 5.500 6.000
Y/ D, 0.0 0.285 0.368 0.421 0.457 0.480 0.500 0.498 0.476 0.440 0.388 0.329 0.258 0.187 0.114 0.032
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y = Do[0.004297231*~ 0. 06193676¢" +
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96. 83377049./7 — 375. 518664017 +
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' 0. 00845:°— 0. 0006¢*/ (26)
’ ’ ’ (2 ( )
y= Do/~ 0.0007¢*+ 0.01814°— 0.2295:° +
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1 T 60 (ms)
/ m 125Hz 250H z 500H z 1kHz 2kHz 4kHz 8kH z

(3.03,3.09,1.54) 184 266 252 225 242 250 250
(3.03,3.09,2.03) 252 244 277 234 227 244 225
(5.16,4.56, 2.03) 170 195 252 240 262 240 227
(5.16,4.56,1.54) 170 232 250 230 24 260 236
(5.22,1.58,1.54) 176 313 275 213 248 244 232
(5.22,1.58,2.03) 172 227 232 238 254 258 236
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