mm: 187 LESEPXIRERES EEZ2FE s ] * 2H BIH
REHLE . RHRAMRETEZRTH
FERRE Yl HREW 1 0307 WK 2

¥ HEMER  ARE VA T R

Some i

The thickness of laminar boundary layer can be approximated by: § = 4.79,

Fresh water’s kinematic viscosity = 1.12E-6 m*/s, density=1,000kg/m*
Seawater’s kinematic viscosity = 1.18E-6 m’/s, density = 1,050kg/m*
The gravity acceleration =9.8m/s*

. [10%] How is a fluid's viscosity defined? (5%) What is the definition of Newtonian fluids? (5%)

)

. [25%] [Hydrostatics + Hydrodynamics]

Consider a spherical buoy having a diameter of 1.5m and is

anchored to the sea floor with a cable as shown in the figure, The S

buoy weights 750N without air. The density of air inside the buoy is

L23kg/m3A Assume the cable is neutrally buoyant. Determine: (a) the

total weight of the buoy (3%), (b) the buoyant force of this buoy (2%),

(c) the tension on the cable (5%). Sea floor
If a horizontal current flows by this buoy at 1.5m/s, what is (d) the

Reynolds number of the buoy (5%), (¢) the drag force acting on the

buoy, if the drag coefficient is 0.2? (7%) (f) What is the inclined angle

of the cable then? (3%)

Buoy

Cable

w

. [15%] A submarine is designed to move through the seawater in the Pacific Ocean at the depth of
450m with velocity of 14.0m/s. (a) Determine the pressure at its stagnation point at bow. (5%) (b)
What principle is the equation used to solve (a) based on? Conservation of what? (5%) (c) What are
the assumptions behind this equation in this problem? (5%)

'S

. [10%) About potential flows (ideal fluid):
(a) What are the assumptions of potential flows? (4%)
(b) If ideal fluid is not realistic, why and how is it used in engineering problems? (6%)

w

. [10%] The velocity in an i ible, t° i i flow field are given by the
equations: u=6xy, v:3(x2-;/). (a) Does it satisfy conservation of mass? Prove your answer. (3%) (b) Is
this flow irrotational? Prove your answer. (4%) (c) What are the equations of conservation in fluid
mechanics? Write out their names and corresponding physical quantities conserved. (3%)
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6. [30%) BefFPHE (ke oME  HRRFEETH TR - AR R
—REIBKEIILL 5.0m/s FRGATEEE - HUKBES RERAFIE 250m - S0m ~ 12m - BfGH
FLRETT - BHEARER LR/ INE B 1/100 BUREITESS - FURRIRALER T EORATAEML  BBWHRA
TRBIIAREL » LAGESTE B BRI A BPE D L R -

(a) FRERATHIEE  FOMHE - VUGS - VLR - B - ENSWER L
FEIRE{EERSIT = (10%)

(b) FH! Froude number fy7E FI FEFEHYIIIREE  DBRTICRIED L/AE RILY - BkET
L BEARR Froude number © (3%+3%)

(c) A BEBRIF I B BIRUBR AR Froude number 1% » HRRHETER S0 2 GU)EMLHE T
({91507 Reynolds number 35854 ? AEAETAMER] ? EILEEWEBIMHM? (5%)

(d) FHRERIALAN T 40 NSHRIMRIN G ILE FURIERE (BB MTLSAR) - 3% ILERE
TE Y B ? (3%)




