CVG 2116 — Fluid Mechanics

Assignment 4 - Solution

1. Bernoulli's Equation between section 1 and 2:
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Manometer and Bernoulli's:
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2. Bernoulli's Equation between section 1 and 2:
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3. Set the control volume.
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Continuity equation:
d : .
0 =Emcv +2mo —Zml

Term1: is mass inside the CV change through the time? YES!

Term by Term analysis

My, = p¥

Mey = p(hAtank)
d
dt
d d
amcv = pAtank dt h

d
Mey = a (phAtank)

Term2: There is one outlet.
mo = pQ
My = pVAexit

. 2P
My = PAexit 7 + 2gh

Term3: There is no inlet.



Rewrite the continuity equation:

dh 2P
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4. Approachl: Set the control volume:
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d . .
O=Emcv+2mo—2ml

Terml: is mass inside the CV change through the time? YES!

Continuity equation:

Term by Term analysis

My = p¥
Mey = p(hAtank)
d d
amcv = E (phAtank)

dh
amcv = pAtank E

Term2: There is one outlet.
my = pQ
My = pVAexit
my = pAexm/ZTh
Term3: There is one inlet.
m; = pQ
m; = pVinAiniet

Rewrite the continuity equation:
dh
PAtank E + pAexit\/ 2gh — pVinAinier = 0

m
— = 0.001 — Positive since rising!
dt s

h=1m



—VinAin + Vout Aout = —Atank(dh/dt)
-V (.0025) + /2g(1)(.0025) = —0.1(0.1) x 10~
v19.62(.0025) + 10~*
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Via =447 m/s
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Approach2: Set the control volume:
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Continuity equation:
d . :
0 :Emc" +Zm0 —Zml

Term1: is mass inside the CV change through the time? NO! since water level rising in
the tank.

Term by Term analysis

d
%mw =0
Term2: There are two outlets.
bottom outlet:
my = pQ
My = pVAexit

My = pAexity/ 2gh



top outlet:
My = PQrise
Mo = PVriseAtank

dh
Viise = E

. dh
My = PArank E

Term3: There is one inlet.
m; = pQ
m; = pVinAiniet

Rewrite the continuity equation:
dh
PAtank E + pAexit\/ 2gh — pVinAinier = 0

m
— = 0.001 — Positive since rising!
dt s

h=1m

Vin =447 m/s




