Propulsion & Resistance 1-

lecture 3

Mt 527
1. Flow around the hull and viscous drag
2. Experimental resistance prediction
3. Empirical resistance prediction




Example exam question

» What is the rationale behind the 3D
extrapolation met

» What are the disac

nod
vantages of the 3D

extrapolation met

nod.




Decomposition of Resistance
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Source: ITTC 1972 Res. Committee
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Claviscid flow>
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Figure 6.1 Different regions in the flow around the hull.

Development of viscous boundary
layer over a body




Development of boundary layer
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Non dimensional coefficients

C: (Re) = Rt / 0.5pU?S is not a constant
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Boundary layer characterisation

N u=0990
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BL thickness, 8,4 is difficult to
measure => integral
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Boundary layer development
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Flow pattern around a cylinder
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Exception where turbulence
reduces the drag !
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Stnps op schaatspah verm:rmren drukweerstand en verhogen snelheid

Mglm
wm“ﬂ‘“ﬂ* de strips ervoor dat de luchtstroom langer langs de
worm van het been wordt geleid waardoor mi z0Q '
en dus een lagere drukweerstand ontstaat, Het klsinere .‘ :
drukverschil geeft meer snelheid. Per ronde .
Zou een schaalser 2o een halve seconde winst
kunnen boeken.




Flow pattern around cylinder
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Reduction of the wake
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Velocity profiles in BL around
separation

dP/dx > O: favourable pressure gradient (bow)
Stabilises BL

dP/dx < 0; adverse pressure gradient (stern)
destabilises BL
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Boundary layer regions

I. The viscous sublayer, 0 =y =5
u =y (6.26)

The profile is thus linear in this region.

II. The buffer layer, 5 <y = 30

Here the profile changes smoothly from linear in
region I to logarithmic in region III.

III. The logarithmic region, 30 <y~ < 500-10,000

u'=Llogy +C (6.27)
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Figure 6.4 The wall-wake law.
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Boundary layer regions
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. Figure 6.6 Skin friction lines.



Pressure and velocity distribution along a
2D body
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Pressure distribution around KW_@€2 in
innviscid flow T A

low pressure
Figure &.15 Pressue distrioution arcund the EVUCC2 hull in mviscid flow. Labels refer fo fhe prassure cosficient.




Limited streamlines about the stern
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Decomposition of Resistance
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Study guidelines

6.1 read

6.2 The boundary layer - reproduce but no need to
reproduce eg. 6.5 - 6.6

6.3 - 6.8 Understand! Formulas need not be
reproduced in these sections




Exercise

» Tentamen W&W mt527 - 17 Jan. 2011
- Vraag Tat/md

» Zie BB: mt527 - course information - exam
material




