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C; based Cp based Cp, based

on frontal on frontal on frontal
Shape area Shape area Shape area

Square cylinder: Half cylinder: Plate:
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Shape

C;; based on frontal area

Rounded nose section:
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C'p, based on

Body frontal area Body C, based on frontal area
Cube: Cone:
— 1.07 4 6: |10° | 20° | 30° | 40° |60 | 75° | 90°
S -
i Cp: 1030 | 040 | 0.55] 0.65 | 0.80 | 1.05 | 1.15
e I 0.81 Short cylinder,
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Tractor-trailer truck: Without deflector: 0.96: with deflector: 0.76

Bicycle:

Upright: Cj)A = 0.51 m?; Racing: CpA = 0.30 m?

Cp based on C, based on
Body Ratio frontal area Body Ratio frontal area
Rectangular plate: b/h 1 1.18 Flat-faced cylinder:
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B H 13 — ] s s
b . 2'0 1 0.90
' 2 0.85
h 4 0.87
N Laminar Turbulent 8 0.99
Ellipsoid: .
L/d 0.75 0.5 0.2 Buoyant rising sphere [50], = ().
— d i 0.47 0% y g sphere [50] Cp =095
T - 0.27 0.13 135 < Re, < 1ES
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\

The green line represents the natural bow wave of the hull.
The blue line represents the wave created by the bulb.

The red line is the sum of these two.

The height of the bow wave is substantially reduced,

which reduces the hull drag associated with the bow wave.
This improves fuel economy, and increases range.
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Fig. 7.19 Wave-making drag on a
ship model. (After Inui [27].)
Note: The drag coefficient is
defined as Cpyw = 2F/(pV*L?).

@ A Main hull (without bulb)
* B With bow bulb
& C With bow and stern-bulbs

Potential flow theory
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Cylinder in cross flow:
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P7.108 Drag and lift coefficients
for a rotating sphere at Rep = 10°,
from Ref. 45. (Reproduced by per-
mission of the American Society of
Mechanical Engineers. )
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