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1. What are these two figures and their purposes? You are asked to describe their important characteristics from
the figures as complete as possible. (20%)
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2. Please describe the characteristics of a two-dimensional incompressible, steady state hydrodynamic boundary
layer (x, flow direction; y, vertical to plate) about a horizontal flat plate. For example, list those important
features that result in the following Prandtl’s boundary layer equations from the more complete
Navier-Stokes equations. Explain how such approximations are made. (20%) ( f&Ef& Navier-Stokes T2,
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3. A horizontal, circular cross-sectional jet of air having a diameter of 6 in. strikes a conical ([EIg#)R) deflector
as shown. A horizontal anchoring force of 5 1b is required to hold the cone in place. Estimate the nozzle
flowrate in ft*/s. The magnitude of the velocity of the air remains constant. (20%)
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4. BEBESR * (20% 0 & 5%)

(@), SRR B -

(b), AISESAYE (potential flow) ? BI—EEIETREGIEAET - FENEE—EEERS SHIHABES A -
(c), {EBYIARERBL (stream function) ? FHEEFIEREAY - |

(d), FELERREBREVSEE (viscosity) ERENBNERN FFHT LA SRR B LA TR B

5. Water flows from the tank as shown, the water depth in the tank as a function of time is also indicated.
Determine the cross-sectional area of the tank. The total length of the 0.60-in-diameter pipe is 20 ft, and the
friction factor is 0.03. The loss coefficients are: 0.50 for the entrance, 1.5 for each elbow, and 10 for the valve.
(20%)
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KB 1.94 slugs/f?
FCEEASRE: 234x107 Ib-s/ft?
TG © 2.683x107 slugs/f®
ZOSREMERE  3.38x107 lb-s/ft?
B HEEE ; 32.2 fus’




