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CEE 3804 HW 2 Solutions 
 
PROBLEM 1 
 
a) 
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b) 
Nozzle	  Diameter	   ∆t	  (Draining	  Time)	  
cm	   m	   s	   min	   hr	  
1	   0.01	   128505.9	   2141.765	   35.69608	  
2	   0.02	   32126.47	   535.4412	   8.92402	  
3	   0.03	   14278.43	   237.9739	   3.966231	  
4	   0.04	   8031.618	   133.8603	   2.231005	  
5	   0.05	   5140.235	   85.67059	   1.427843	  
6	   0.06	   3569.608	   59.49346	   0.991558	  
7	   0.07	   2622.569	   43.70948	   0.728491	  
8	   0.08	   2007.904	   33.46507	   0.557751	  
9	   0.09	   1586.492	   26.44154	   0.440692	  
10	   0.1	   1285.059	   21.41765	   0.356961	  
11	   0.11	   1062.032	   17.70053	   0.295009	  
12	   0.12	   892.402	   14.87337	   0.247889	  
13	   0.13	   760.3898	   12.67316	   0.211219	  
14	   0.14	   655.6423	   10.92737	   0.182123	  
15	   0.15	   571.1372	   9.518954	   0.158649	  
16	   0.16	   501.9761	   8.366268	   0.139438	  
17	   0.17	   444.657	   7.41095	   0.123516	  
18	   0.18	   396.6231	   6.610385	   0.110173	  
19	   0.19	   355.972	   5.932866	   0.098881	  
20	   0.2	   321.2647	   5.354412	   0.08924	  

 
c) 

 
The function is a power function—more specifically, an inverse second degree polynomial.  That 
is, draining time and nozzle diameter have a nonlinear relationship.   

y	  =	  2141.8x-‐2	  
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PROBLEM 2 
 
a) 

 
b) 
Friction	  
factor	   	  	   120	   	  	  
Diameter	   0.3	   m	  
S	   10	   m/m	  
	  	   	  	   	  	   	  	  
v	   69.16538	   m/s	  

 
c) 
v	   	  	   	  	  

Copper	   74.92916	   m/s	  
Steel	   57.63782	   m/s	  

Steel has higher friction than concrete, while copper has lower friction than concrete. 
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d) 
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PROBLEM 3 
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PROBLEM 4 
 
a) See attached Excel file. 
 

 
 
 
d) 
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PROBLEM 5 
 

 


