
Physics 7B: Lecture #6

 Wrap-up of angular momentum: precession video
 Changing the energy in ßuids:

                 the role of pumps and resistance
 Questions on current ßow
 Summary of ßuid ßow
 Circuits



Open ßuid system
Last time (and in DL 10) we saw that conservation of energy 

in a ßuid implied

Ways we can change the energy in a ßuid:

Pumps add energy into the system, 
if pumping in the direction of ßow

! 0 ! 0+ ! pump

Pumps decrease energy if pumping 
in the opposite direction of ßow

! 0 ! 0 ! ! pump

1
2

ρv2+ρgh+P = const=
E
V
≡ ε



Thermal energy loss
¥We can lose energy density     to thermal 

energy as the ßuid rubs against the pipes.

¥ It is always a loss, regardless of the direction!

¥A given length of pipe has a resistance R

Energy densitylost travelling down pipe= !
Q
V

= ! IR

e.g. Both pipes have resistance R, and ßuid starts with E/V = 

ε

! 0

! 0! 0 ε0− IRε0− IR



Resistance
¥Depends on the material 

(like friction)

¥Depends on the length of pipe
 (the longer it is, the more energy is spent getting through it)

¥Depends on the area of pipe 
(the narrower, the more ßuid touches the pipes)

R ∝ Length
Area

Often (such as in DL 10) we will get you to treat pipes as
resistanceless (R = 0)



Full equation for ßuid transport
1
2
! (v2

2−v2
1) + ! g(h2−h1) + (P2−P1) = "pump− IR

Where point 2 is further along than point 1. 
(i.e. point 1 is the ÒinitialÓ and point 2 is the ÒÞnalÓ)

Reason: the -IR term always takes energy out, so we have
to follow ßuid ßow

initial

Þnal

R is resistance along this section


