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 of water:
2nsity to other variables (S, T & P

Density vs. Temperature for Pure Water

Density at 0°C
(water) =
0.999 gic

at 398°C (39.16°F)
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density with freezing”

Density (g/icm3)

Abrupt decrease in

i (Note break in density scale)

Maximum density = 1 gfcm?

Density slowly
increasing as

heat is remoyed

Density
= 0.9981

Ewib ~Density at 0°C (ice)= 0.917
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engineeringtoolbox.com
The dependence of freezing

temperature and temperature of
-maximum density upon salinity.
Pure water is densest at 3.98

degrees C (39.16 degrees F), and its

freezing point is 0 degrees C (32

- degrees F). Seawater with 15%o
salinity is densestat 0.73 degrees C
(3331 degrees F), and its freezing
point is -0.80 degrees C (30.56
degrees F). The temperature of
-maximum density and freezing
point coincide at-1.33 degrees C

(2961 degrees F) in seawater witha
salinity of 24.7 %o. At salinities

- greater than 24.7 %o, the density of
- water always decreases as

temperature increases.
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Depth (m)

Depth (m)

Rensity stratification across the Pacific Ocean
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gIVERtn
> \/JJ é qux cross-section(]) x velocity
= SVe s qux Voelume flux x density

--_.*:“-Materlal Flux: Mass flux x concentration
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Concentration = C (moles or numbers L3)

Advective flux = Area x Velocity x Concentration

mol T1=L2 x LT! X mol L3
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cor 1;__1__nU|ty (Incempressible flows):

B)

e\/olume flux: v4 [m3/sec], ALv
eMass flux: pv4 [Kg/sec], ALv
eHow do you get a hose to squirt further?
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In class demonstrations
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eremo‘ essure of Idbar = 10,000Pa 1s similar to
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Diving

® [How do Some marine
mammals prevent
lUNgs firom collapsing?
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l'fI have dense fluid at one side of a
~_container and less dense at the other.
How will pressure be distributed?
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In class demonstration (change of volume with pressure)
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e mag?E’ of the hydraulic press:

- —n

e \We can use a small force
to lift @ heavy object if we
apply it over a long
distance (remember

work=force x distance).

SMS 204: Integrative marine
2/13/20 SCIENCEeS 18



JWJ KNG of_pumps J_.—

Jr)J_)JrJV\-‘ Ju dGEE] e ol o (cdeerezise i ollpe
GISESAPIESSUNES, " E,g) al BICYCle pump, diaphragm

ourne, ,) ;IStaItlc pump)

‘POSItlve displacement pumps tend to be better at
‘producing high pressures. Fluid dynamic pumps are
petter at producing large volumetric flow: rates.
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How an Impeller Pump Works Cut-Water

Cam Area

Volume Volume
Contracting Expanding
(Pressure) (Suction)

“—

Pump Rotation

Volute

http://www.perfusionkorea.org/ko
From: http://captnpauley.typepad.com sect/img/ImpellerAnim.gif

Which kind of pump are these?
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Mantle Head
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- e Jet

Posterior orifice Amenor
Swimming direction
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Approximate
Jjetorifice
changes

Wikimedia
Movie
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http://www.youtube.com/watch%3Fv=L8qwRCs_7x0&feature=related
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= mps are useful as tools to get food and get rid

= -f:’éf waste products.

® Jfryou care about diving (or organisms that dive)
you should worry about pressure.
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