Lab 3b. CONTINUITY EQUATION
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Problem:  How long will it take for the water in the tank (below figure) to drop from ho to h?
1. Ideal Gas Law
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2. Bernoulli’s Equation  (to be covered soon in the class)
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Where P1 and P2 are absolute pressures
Assume that v1 ~ 0 (since v1At=v2Ah ( v1=v2(Ah/At) << v2), then  we have
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Then  [image: image6.png]vy = \[2Fage/p + 2gF



                                                                                                          (2)
3. Continuity Equation 
Given a control volume as shown in the figure above, we have[image: image8.png]



With our case [image: image10.png]ar
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                                (3)
From Equations 1, 2, and 3, we have
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                                                                               (4)
WITHOUT THE LID ON then P=0,  [image: image18.png]


   and   Equation 4 can be rewritten as
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We integrate the differential equation and get 
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WITH THE LID ON, 

From Equation 4 we have
[image: image23.png]at=f(R)dh  where f(r) = ~% (25~



                                        [5]                                                                                   
It is too difficult to integrate Equation 5.
In this case, we can determine when the water in the tank will stop running out of the hole[image: image24.png]
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   (using  hydrostatic law, since water is standing)
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   (from ideal gas law, since mass of air=constant and T=constant)
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Thus, Equation 6 can be written as:  
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Given H=0.2m, and h0=0.15m
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(this is time it takes for the water to stop running out of the hole)
� EMBED Equation.3 ���





� EMBED Equation.3 ���





h0=0.15 m





h=0.1492 m
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