
ENGINEERING 4020 

MARINE FLUID DYNAMICS 

 

QUIZ #2 

 

 

Give a TRUE or FALSE answer to each of the following 

statements and briefly explain each answer: (1) lubrication 

flows are turbulent (2) boundary layers have a sharp outer 

edge (3) the circulation around a foil is caused by a 

doublet (4) a potential vortex is very viscous (5) head 

losses are governed by the Bernoulli Equation. [20] [BONUS: 

Identify formulas for each case on the formula sheets.] 

 

State the conservation laws for fluid flows. Identify the 

integral forms of the laws on the formula sheets. Identify 

the stream tube forms of the laws on the formula sheets.  

Outline the derivation of each stream tube law. [20] 

 

The general menu for the CFD software FLOW-3D is attached. 

Outline the function of each of the submenus at the top of 

this menu. Where appropriate use sketches to illustrate 

your answer. Explain briefly how FLOW-3D works. [20]  

 

A certain pump moves cooling water through a closed pipe on 

a ship at 60 GPM. The overall length of the pipe is 25m. 

Its diameter is 5cm. It has sixty 180
o
 bends and one globe 

valve. How would you get the demand curve for the system? 

How you would get the pump power? How would you determine 

the type of pump? What would NPSH tell you? [40]   



 

 

 

 

 

 

 



 

 

 



 



 

 

 



 

 

 

 

   D/Dt  ρ dV    =    ρ/t dV  +   ρ v.n dS   =  0   

         V             V              S  

  

 

 

 

 

        D/Dt  ρv dV   =    ρv/t dV  +   ρv v.n dS 

              V              V              S 

 

                                                

                =    σ dS     +     ρb dV  

                      S               V      

 

 

 

 

 

     D/Dt  ρe dV   =    ρe/t dV  +   ρe v.n dS                                      

           V             V               S 

 

                    =   -  q.n dS  +   v.σ dS  

                          S            S              

 

 

 

 

 

 



 

[ρCA]OUT - [ρCA]IN = 0 

 

 M
.

OUT -  M
.

IN = 0     M
.

OUT =  M
.

IN 

 

 

 

 

[ρvCA]OUT - [ρvCA]IN 

 

= - [PAn]OUT - [PAn]IN + R 

 

 

 [M
.
U]OUT -  [M

.
U]IN = - PAnx + Rx 

 [M
.
V]OUT -  [M

.
V]IN = - PAny + Ry 

 [M
.
W]OUT -  [M

.
W]IN = - PAnz + Rz 

 

 

 [M
.
(C

2
/2 + gz)]OUT -  [M

.
(C

2
/2 + gz)]IN = 

- [PAC]OUT  +  [PAC]IN  +  T
. 

- L
.
 

 

 

 [M
.
gh]OUT -  [M

.
gh]IN =  +  T

. 
- L
.
 

 

 

h = C
2
/2g + P/ρg + z 

T
. 

= M
.
ghT       L

. 
= M
.
ghL 

 

 

hOUT -  hIN   =  hT  -  hL 
 

 

hL = (fL/D +K) C
2
/2g 

 



 

 

 

C
2
/2g + P/ρg + z  =  K 

 

C
2
/2   +  P/  +   gz   =     

 

 

 

H = X + Y Q
2
        Q = C A 

 

X = Δ [P/ρg + z]         

Y = [fL/D + K]/[2gA2] 

 

 

 

                    N   =  [N Q]/[H3/4] 

 

 

 

NPSH = Ps/ρg + CsCs/2g - Pv/ρg 

 

d  =  (Po-Pv)/ρg  -  hL  –  NPSH 

 

 

 

P = Δ [T ω] = Δ [ρQ Vt R ω] 

 

P = ρg H Q 









U/x + V/y + W/z = 0 

 

P/x = μ 2U/z2    

P/y = μ 2V/z2

 = μ 2W/z2

 

 

 

 

ρ ΓS                  Γ = 4πSR Sinκ 

κ =Θ+ε     ε=tan-1[m/(n+a)] 

a = [R2-m2] - n      

α = x + [xa2/(x2+y2)]    

β = y – [ya2/(x2+y2)]  

 
 
 
 
 

δ* U     δ* =  (1-U/U)dy      δ*=Iδ   

ρ U2 Θ           Θ =  U/U(1-U/U)dy    Θ =Jδ 

U/U = (y/δ)1/n    τ = C ρU2/(Uδ/ν)1/k 

D/b = ρ U2Θ        τ = d[D/b]/dx = ρU2 dΘ/dx       

D = M bL REL
-1/m

 ρU2    W = C B ρU2/2          

P = [ D + W ] U 


