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ChIMEdeS's prlnC|pIe

ma=F gravity'F buoyancy=0

What is the balance of forces
Foo .= for a sinking object?
gravity— Mg
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;ent‘er of gravity the situation is

——

- unstable.

of buoyancy vs. center o

’Separate centers of gravity and
buoyancy allow organisms and plants
to orient relative to the gravitational
field:

e.g. dinoflagellates, kelp.
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.‘ Fl-;)ating hull stability

Explain why the kayak (in the picture with
the head up) is less stable than the ship.

Why a Ship Remains Upright

http:/student.britannica.com/comptons/art-53972/
The-weight-of-a-ship-acts-through-the-ships-center

e http://www.atlantickayaktours.com/pages/
ExpertCenter/Rolling/Rolling4.shtml|
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BUBYANEY ISSUES TOr Maringé Organisms.
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SRBIUIPEN IS, buo ant (0.7-0.9g cm?>
J JVJ ycl 08g cm>)
han Water

r\r s Oyant (but compressible, that is
o)/ y changes with pressure (depth))
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me strategles
o Ajr in stomach (some sharks).

® Swim bladder (many bony fishes, physiologically
regulated).
® | arge oily liver (Sharks).
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Buoyancy and diving
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ancy engines on floats and gliders

Satellite antenna

Temperature/
salinity probe

Circuit boards &
satellite transmitter

6 -12 hours at surface Air
Total cycle time 10 days

l to transmit data to satellite

Gear

{
- motor B Stability disk

Single stroke
pump

Descent to depth

~10 cm/s (~6 hours)
Salinity & Temperature

profile recorded during ascent

~10 cm/s (~6 hours)

L A

Hydraulic pump

1000 db (1000m)
(piston)

Hydraulic fluid

1
'
1
'
1
1
!
!
I
1
I
I
'
1

Float descends to begin
profile from greater depth
2000 db (2000m)
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“son b 3827 Floats
1-Feb-2015
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_ Car 2 at.y to do wo’-k!(@:_c,gx distan
SRGTIELIC ergy: mv/2 [(m) (L2 T2)]
U Yrassi .,volume energy: PV [(m Lt T2)(L3)]
it I ‘energy: mgh [(m) (L T2) (L)]
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er: mternal energy, heat, light.
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ﬂservatlon of energy: mv4/2+mgh+PV=constant

= f"-*where we neglected friction.

Conservation of energy per unit mass: v4/2+gh+P/p
=constant € Bernoulli’ s principle
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Important to remember: .
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ZAECTIRCONVENT KINELIC energy here to pressure
SEIEWR er#_ g Ise

DJffere E")rms:
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v 2 aigh +P/ p=constant What is this?

- ‘-‘—

v2/2+pgh+P constant

v4[2g+h+P/gp=constant
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N ernouII| S principle:

Movie clip

Demo
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rnoulll S prlnC|pIe How Can we measuresthe.
idiarusing-oenly;, Eessure? —

60N
SAY =

- P

AYSIVEISthiE pitot tube

Direction of flow
.—_-.

P,

Dynamic
pressure

total pressure static pressure

- pressure
Pitot tube transducer
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Squirting column:
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'g_ctricity:

Hydraulic head

pu?/2
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Velocity, static and pressure

heads for pipe flow
u2/2g+z+P/gp=constant fere are a

three kinds
of heads

___Velocity head | There is some

Pressure head loss of head as

At point 1, there

71 . ) friction (shear)
_ is no velocity or
: pressure, so it's Static to heat.
all static head. head 22 ‘
1 Discharge

Relevant vertical distances at point 2 are:
Velocity head = u?/2g

Pressure head = p2/pg # Sum = Total head
Static head = z1, 22
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Applicationaiiow: above a disturbance (Clams,
ippJES,, houses, etc ).
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Hiittel, M., W. Ziebis and S. Forster. 1996. Flow-induced uptake of particulate
matter in permeable sediments. Limnol. Oceanogr. 41: 309-322. (Source of figure)
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_n_‘d solutest .

1-pm particles
are carried in.

particle streaks

Hittel, M., W. Ziebis and S. Forster. 1996. Flow-induced uptake of particulate
matter in permeable sediments. Limnol. Oceanogr. 41: 309-322. (Source of figure)
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