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While some patients enter in through the door (control
surface one) others after being treated exit through the
door, t#€& ERB S eopPtfeparmne

Inside CV patients are treated, after treatment patients
exit.

At oL caPwce |

=M = 3%,32 P N ﬁ:: PV o dA

Medical Staff exchange shifts at regular intervals. They
enter and exit thorough separate CS ( doors).

Display equation and suggest that ER is a real world
model in of conservation of mass in fluids.
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Highlight control volume term of equation and relate to
ER model (Previous footage is replayed as equation is
explained).

Highlight control Surface term of equation and relate to
ER model (Previous footage is replayed as equation is
explained, Left side also explained. )
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CE EN 332 Storyboard Musicianeers
Eric Callison,
Garrett Mattson,
Scott Christensen
Panel 1:

Peter is standing in front of a mail drop box looking very worried and wondering whether or not
he should drop the letter which he is holding in his hand. His friend Connie sees him and walks
up to ask him what the matter is. Peter explains that he has something very important that he
needs to have delivered, but he’s afraid that his letter may get lost if he lets it out of his sight.
Connie tries to reassure him and explains that his letter won’t just vanish. She then explains the
principle of the conservation of mass.

d
0= — | pdV + V-ndA
axfp J’P
e The post office can’t be hanging on to the mail it takes in or it would soon be
overflowing, so the temporal part of the continuity equations is zero.

0=JpV-ndA

e Since the post office isn’t keeping any of the mail then anything that goes into the post
office has got to come out.
e Assuming the post office doesn’t compact the mail they take in then the density of the
mail is constant, so the equation becomes:
0 = 2Qout — Z0Qin
(the amount of mail coming into the post office on the mail trucks is equal to the
amount of mail leaving on the mail trucks).

Peter is finally convinced to drop his letter in the mail box.

Panel 2:

Peter is still very worried about what is going to happen to his letter and wants to wait to see
what will happen to it when the mail truck comes. He and Connie hide behind a bush and wait
for the mail to be picked up. Eventually the mail truck comes, and Peter sees his letter being
loaded into the mail truck.

Panel 3:

Connie takes the still concerned Peter to the post office to where they see the mail truck that
picked up Peter’s letter pulling in next to the other mail trucks. Connie again explains that the
mail coming in on all of these trucks will “flow” through the post office and then will be loaded
on the trucks again to flow out of the post office.



CE EN 332 Storyboard Musicianeers
Eric Callison,

Garrett Mattson,

Scott Christensen

Panel 4:

Peter, needing some more reassurance peers through a window and sees the mail being
delivered by the trucks being loaded onto a conveyor belt. He’s very excited to notice his letter
among the others. Connie convinces Peter, who is feeling a little better, to go home.

Panel 5:

Early the next morning Peter is once again concerned for the welfare of his letter. He goes to
the post office to wait for the mail to be loaded onto the trucks . As he’s waiting there Connie,
who suspected that he might come back, shows up to wait with him. Connie again explains that
all of the mail that was taken into the post office the previous evening now has to be taken out.
They see the mail being loaded into the trucks and Peter again spots his letter (obviously this is a
very recognizable piece of mail, maybe it’s in a bright red envelope or something). They watch
as the mail trucks pull away the post office. Peter wants to follow the truck that has got his
letter, but Connie convinces him not to, and invites him over to her house so she can keep an
eye on him.

Panel 6:

Peter is enjoying himself at Connie’s house. They see the mail truck pull up to deliver the mail,
and Peter once again becomes very nervous. Connie suggests that they go check the mail,
hoping that seeing the mail being delivered at her house will help Peter have confidence that his
letter made it to its destination. As Connie pulls the mail from her mail box she recognizes the
letter that Peter had sent. She sighs and gives an exasperated look at the very sheepish Peter.
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Two kids begin with an argument about

Which super soaker is better.

We have the super soaker 3000 with “large

Tank” Representing steady flow

We have a super soaker 50 with unsteady
flow.

The two kids begin their water fight at this
point we pause the film to take a look at the

Control volume of each super soaker.




P t LV Here we have the two super soakers. We
| Pas o = Seper teach control volume from the super soaker inside

U,\&‘C.’_\L;B Aoy’

Flowrate of the two supersoakers will
then be discussed by comparing velocities and

areas.

By adjusting the area, the smaller
super soaker can pack a serious punch due

to velocity... without

Changing the amount of mass.
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Two people driving to in-n-out not long after it opened for the first time. They see the
line and comment about how the line is a always full of cars (steady flow)

conversation goes something like this

1) "Hey man there's in-n-out. we should go there!"

2) "Yeah they make great food but the line is always crazy long"

1) "That's alright, we've got plenty of time and it'll be worth the wait.”

2)"Yeah, you're nght let's do it. | can't get over how busy it always is though. The other
day | was watching the line while | was standing out here waiting for a ride; | counted up

Waiting in line previous to ordering food (uniform or constant velocity)

1) "Well your right about the slow line. We just keep moving about five feet every 60
seconds, seems pretly constant.”

2) "We'll get there eventually though, and besides at least i's slow for everyone and not
justus.”

the cars, ate a cookiee, then | counted them again and it was exactly the same "

A

—

At the ordenng kiosk, just after ordering (velocity is normal to control surface, the car is
now Is passing into the control volume)

2) "Alnght sweet, now it's just straight ahead from here to the food. I'm so excited.”

1) "Yeah and now the wait's not so bad because we're like "in" naw that we've passed
the ordenng station. Once we're in at least we know that our food is on the way "

“Thanks for coming to In-n-out here's your food Thank you

In this frame the In-n-out worker will deliver the food to the customers in
the car. As the food comes out of the window we notice that the food is delivered
perpendicular to the window which is the control surface. In regards to the formulz this
means that the dot product of N and V is equal to the magnitude of N times V times the
Cosine of the angle between the two, which is just the magnitude to V

| IS

This looks so good, let get out of here”™ “I'm glad we came”

The customers are leaving the drive through lane. Again the cars leaving
are perpendicular to the control surface.  And because this is steady flow the mass out
1s equal to the mass in. So even though we have two control surfaces coming in, all of
the mass is leaving through this control surface

Summary: Steady flow- because there are always cars gaing through the drive through

Constant or uniform velocity- because the cars are continuously rolling forward as othar
cars leave

Velacity is normal to the control surface- as the cars come in and out of the control
volume they do so perpendicular to the control surface
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Conservation of
Mass

Z Min —Z M out = AMsys

Overview: Family walks to waterslide park.
They look around and get a general picture
of waterslide with inflows and outflows.
The rain clouds can be seen in the
distance. The price for the park is per
pound, so the family is weighed so we
know how much mass they are bringing in.
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Inflows: Water coming down slide, people
(all of the happy family), tubes, child urine,
and rain.

Outflows: Turns sunny and there is
evaporation, people getting out of pool,
water pumped up to top of slide from pool.

d

6

Stays: Water, some tubes, and a sad child

Recap and more in-depth explanation of
the conservation of mass equation. The
control volume is shown to be the pool at
the end of the slides. The mass in the pool
has to do with what flows in, outflows and
what is left behind.




Conservation of
Mass

ZMin—-ZMout = AMsys
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