ENGR:2510 Mechanics of Fluids and Transport

September 30, 2016

NAME

Quiz 5. When a valve is opened, fluid flows in the expansion duct shown below according to the approx-

V=ui= U(l—i)(2>i
- 2L/ \ L
fort K L/U. fL=1mand U =1m/s, then at (x, t) = (L, L/2U),
1) Find the unsteady (local) acceleration of a,

imation

2) Find the convective acceleration of a, Acceleration:
3) Find the total acceleration a,
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Note: Attendance (+2 points), format (+1 point)
Solution:
1) local acceleration

ou 0 x\ (Ut U? X (+2 points)
@oca = 5=V (1= 2) ()] = (1= 20)

at(x,t)=(L, L/2U),

U2< L ) _U? (1 m/s)? (+1 points)

=052
L 2L Y

(ax)local = - ZL - 2 X 1 m

2) convective acceleration

@ =v5= 0 (=)D - D @)= 0-DE) 7
at (x, t) = (L, L/2U),

Uz(l L)(U L)Z_ Uz (1 m/s)?
2L 2L)\L 2U) = 16L  16x1m

(+1 points)

m
(@x)conv = = _0_06255_2
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3) total acceleration

ay, = (ax)local + (ax)conv =

ou ou U? x 1/Ut\? (+0.5 points)
Trur=—(1-2)(1 ——(—)
Jat Ox 2L 2L 2\ L

at(x,t)=(L,L/2U),

B U_Z( L )< 1 (U L )2> _7U%  7x(1m/s)? | (+0.5 points)
= =0. >

=7 6L 16x1m



