Energy Equation Overview

SPEAKER Bob Holmes: Okay, moving along to Lesson 4. In this particular section, | wanna
kinda frame for you where we’re going. This is a very much a linchpin lesson, and it's one that's
crucial for your understanding for the rest of the course. If you cannot understand the concepts
introduced in Lesson 4, mainly the continuity equation and the energy equation, you will struggle
for the rest of the class. So you really need to concentrate, spend a lot of extra time on this lesson
to make sure that you've mastered the concepts that we're going to introduce here. The main
points for today’s lessons in Lesson 4 are gonna be the continuity equation, which essentially
says that the flow rate, Q, is equal to the cross-sectional area times the velocity. The energy
equation or Bernoulli’s equation, which is also known as, is that the velocity squared divided by
two times the acceleration of gravity plus the depth plus the elevation of the bottom of the river
above a particular datum is equal to--is constant along a particular streamline. And we’re gonna
talk about that. That's for the ideal fluid that we're gonna talk about today. As we go through the
rest of this particular course, we're just gonna build on that concept. We're gonna add in a real
fluid.

Today in this particular lecture, we're gonna talk about idealized conditions where we have no
energy loss and no friction loss. In later lectures, we're actually going to incorporate in those
energy losses. Those energy losses are crucial whenever we deal with hydraulics and that's
where we spend most of our energy and time, no pun intended, is actually characterizing those
energy losses. In this lecture, we’re gonna talk about flow characterization. We're gonna talk
about steady versus unsteady flow and what that means. We're gonna talk about streamlines.
We're gonna introduce and derive the continuity equation. We're going to introduce and derive
the energy equation. We're also going to work a problem example for you.

And | can't stress it enough throughout this entire course, you have to work the problems. There's
no way to learn fluid mechanics by just listening to us lecture in this particular course. You have
to work the problems because you don't know what you don’t know until you work those
problems. So | just wanna give you this charge, kinda give you an idea where we’re going, and

I'm hoping you'll enjoy the sections that are in this lesson four.



