Fluid Mechanics
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Static Pressure

PRESSURE INDEPENDENT OF DIRECTION o, E====

Dise 12-04

- rubber sheet covers the large end of  thistle funnel
Tubing sttaches the small end o s manometer

~When the funnel s under water the attached metl frame
allows the funneT's arfentation to be changed

~The manometer shows the water pressure on the funnel

~To show that pressure s independent of direction, keep the
funnel st the same depth. Change its orientation by moving the
Tever and turning the frame.

thistle
funnel
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tha can,

St it ona stend and start
the gas hurner

~ Lt it hoi for  whil o
aiaplisce it the air

e imautated gloves to
Hahten the cap onto the ssn
and 5 the same ime turn oft
the nest. Spray it with vater
t0oaot it saster

T the cap s tight ond a3 the
tesm ingide conts snd
contrsct, the can vill
coltsgee from strosgheric
presaure

Atmospheric Pressure

CRUSEH TEIE CAN

v,
o

cap I

gas burner

]





[image: image5.jpg]FLUID MECHANICS 2B30.30 STATICS OF FLUIDS.
Atmospheric Pressure

MAGDEBURG HEMISPHERES

Dise 11-12

~Make sure the valve is open. Turn on the vacuum pump to
evacuate the hemispheres.

ZShut the valve and remove the hase.

~Have two students try fo pull the hemispheres spart.

~ou may also use your lungs to create » partial vacuum.
Vo can get s low 3 450 kg
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Density and Buoyancy

WEIGH SUBMERGED BLOCK

Dise 12-11
~Weigh the 3 kilogram 0

ook inair and then 1n

water,
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‘STATICS OF FLUIDS

Density and Buoyancy

ARCHIMEDES PRINCIPLE

Dise 12-12 f

-4 cutindrical mass and bucket
are suspended from s spring
scale above an beaker with an
overflow spout.

“Hate the scale reading
~Submeras the mass by raising bucket
the beaker with the ab Jack.

~Paur the water from the cateh

bucker into the hanging bucket to mase
il 1
reading

~¥You may also show that the werfley o

Vou may also show that th Rifiee ¢

mass exactly fits inside the
hanging bucket.

cateh
bucket
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Dise 12-22
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Bernoulli Force

FLOATING BALL

Dise 13-04

~Place the 4 inch sturofoam ball in thesir stream.
=Ty o blow the ball outof the ir stream
~Change the angle o the air stream untl the ball
falls.
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DYNAMICS OF FLUIDS

Bernoulli Force

BALL AND FUNNEL

~ATarge, glass funnel hangs upside—down.
13 narrow end is connected to the air
Supply under th lecture berch.

“Turn on the sir supply

~Hold the ping-pona ball i the funnel and
release it. It remains.
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Bernoulli Force

LIFTING PLATE

Dise 13-05

~Turnon air supply under the lecture berch.
~Center the Tover plate right below the upper

plate

ZHang increasingly Targer masses from the

Tower plate until it falls.
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Bernoulli Force

CURVE BALL

Dise 13-03

track

-4 ight-angle wooden track is used to spin » ping-pong while throwing it
~Place the ball in the v end of the track.

~Throw with a quick motion, keeping the track in a vertical plane for o
upvard dflection. The track should be nearly vertical when the ball

Teaves it This takes a Title practice.

-4 4 inch sturofoam bll ma be thrown by hand.

]
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DYNAMICS OF FLUIDS

Vortices

SMOKE RING

~#caffee can has a round hale cut 1n the bottom.
~Take of the lid and put a pieceof it smoke.
paper inside

ZPut the 1 back on and wait abaut 10 seconds
for the can o il with smoke.

~Hald the can s0 the hale i taward the class and
tap the plstic cover.

-4 smoke ring about the size of the hale vill
travel across the room.

~The smoke ring can be illuminated by s light
beam from a lide projector in the back of the
Foom. i the can 5o the ring will travel up the
Tight beam.

-A1s0, ryaiming empty can ot students. The air
Vertex is asily felt.

~There is also  larger versian.

smoke paper.
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Solid Expansion

BIMETAL STRIP

<A bimetal strip is brass onone

ideand ste!on the ater
= When heated over a bunsen e

burter the strip curves toward

the stel side. T
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Solid Expansion

BALLS AND RING

Dise 14-11

~Try putting the ring around sach ball. At room temperture the ring s slightly
Targer than the gold ball and slighly smaler than the silver ball

~Hest the ring over the bunsen burner and try again.

-You may also coo the ring in iquid nitrogen. This takes several minutes

-D0 NOT LEAYE HEATED RING ON & BALL

oy

Tiquid nitrogen
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Properties of Materials at Low Temperatures

LEAD BELL

~Ring bell while it 13 at room temperature.
-Pour Tiguid nitrogen into insulated beaker
~Let bl it i the liquid itrogen untl until
the boiling subsides somehat

~Ring the bell again. Itsounds ke  cow bell

Tiguid
nitrogen

Tead bell e ﬂﬁ
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Properties of Materials at Low Temperatures

SMASHING ROSE AND TUBE

-Pour Tiquid nitrogen into the beaker.

~Put the end of the rubber fose o the nitrogen. When the bubbling subsides, (TR

take itaut and break it with the hammer. b

~Bringa flower and put it nto the iquid nitrogen. When frozen, orumble it by

with your hand -
2 i

Tiquid nitrogen
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HEAT AND THE FIRST LW

Convection

CONVECTION TUBE

one sice.
~Using the eye dropper, drop several
drops ofink into the tog hale

~The ink shows the direction of luid low.
~Move the burer to the other side of the
tube to reverse the flow.

-4 square tube s filled with water.
~Light the bunsen burner and place under = ‘ﬂﬁ

1

8.
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HEAT AND THE FIRST LW

LIGHT THE MATCH

~Twa reflestors are set st apposite ends
of the Tectures bench. One contains 2
ester controlled by the variac. The
other has & match ot the faca poit o the
refector.

-D0 NOT MOVE THE REFLECTORS. They
have been carefully aligned.
~Turn the varisc afl the wai up and wait.
~The match wil light in about 1 minute.
Ifittakes Tonger something is wrong

Radiation

Dise 22-04
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Heat Transfer Applications

BOIL WATER IN A PAPER CUP

Dise 14-19

- Fill & Kenueky Fried
Chicken bucket 1/8 ful
with boiling water

= Place burners under
bucket and et the bucket
burn to the vater Tine

- If busket does not burn
fostenough, a propane torch
may be used

RN
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HEAT AND THE FIRST LW

Mechanical Equivalent of Heat

DROPPING LEAD SHOT

Dise 15-02

~Stick the temperature prabe into the bag of lead shot to
find ts inital femperature.

~Drop the bog from the height of two meters 10-20 tires.
~Take the temperature of the lead again. The femperature
Sfould rise 2-3 degrees Celsius

“The specific heat o Iead 12 0.031 cal /(g ).

~The disc shows inverting » tube ten times

I
é

ther mameter

{ ba0of
i, Tead shot

/
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CHANGE OF STATE

- Heat water to boiling
ina flask

~Remave heat,
stopper, and invert

- Boilig ontinues
again as ce s atded to
the dimple in the lask

Phase Changes: Liquid-Gas

BOILING BY COOLING

Dise 15-10
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CHANGE OF STATE

~Soak the bird’s head in the

Cooling By Evaporation

DRINKING BIRD

Dise 1512

vater and e i “arink”. i /_\
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Brownian Motion

SMOKE CELL
Disc 16-07

- small el i3 Tluminated under a micrascope on'a
TV table. When the cell is filed with smoke the
motion of the particles i displaued on the classroom o
moniars. The field o view is about 1 mim acrass. et
~Remave the rubber bulb from the cell and stick a Easry
Tighted matched inside the bulb o i it with smoke.
~Replace the bulb and squeeze the smake nto the
el

“The cell is shieded fram the hgat a thediaht by &
ftter pion

fiter

Fubber bulb =

=
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Mean Free Path

CROOKES® RADIOMETER
Disc 14-23

~This ragiometer spins in the opposite direction from what
theory preicts; the white sides move forward
~Turn on the light and wateh it spin
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Constant Pressure

BALLOON [N LIQUID NITROGEN

- air—filed balloon sits in a dish.
-Pour Tiquid nitrogen over the belloon ard watch it shrink.
~Take the balloon out and it "blows” back up.

Tt niteon 1
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GAS LA

Constant Volume

CONSTANT VOLUME BULB

Dise 16-02

~The gauge messures the pressure in the
sealed sphere in pounds per square inch.
Atmospheric pressure is 14.7 16s/in2
~Read the pressure when the bulb s
immersed in boiling water, ice water and
Tiquid nitrogen (77 Kelvin)

Tiquid nitrogen ioe water

boiling water
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Heat Cycles

STIRLING ENGINE

Dise 15-06

~The fot air chamber of the Stirling engine is heated by an alcofl burrer
-Light the burner.. If the engine is cold it takes several minutes before it s hot enough to run.
We can light the burrer Just before the beginning o class
~Start the engine by turming the ly-wheel i the direction indicated on the cutaway model
~The engines are displayed an the claseroom monitars using a T¥ camera,
~The disc inclutes good ani mation

i [t





