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(1) B Bernoulli equation %01 ° — BRI/ RZIRR R YRR -
(6%)

(2) What is inviscid flow ? MERUUABREE R inviscid flow ? RATZER HT A EMABRIIS R,
'Mﬁlﬁﬁﬂﬁﬂﬁ) » B]ERRAS inviscid flow ? (8%)

(3) Reynolds rumber(AEEBOMFTZEVING S LYWL E 7 (6%)

(4) TEF M S8 2 "dimensional analysis and similitude” iRt + {+MEJ% Dimensional Analysis ? +
- Incomplete similarity ? (8%)

(5) ZEFiM B "internal flow”{ZE i th » {+A# entrance region ? 7E entrance region thICTHEE S
HEA TS ? - fully developed flow ? (10%) |

BN ¢ (20%)

A tank of 0.05 m’ volume contains air at 800 kPa (absolute) and 15°C. At +=0, air escapes from the
tank through a valve with a flow area of 65 mm’. The air passing through the valve has a speed of
311 m/s and a density of 6.13 kg/m’. Properties in the rest of the tank may be assumed uniform at
each instant. Determine the instantaneous rate of change of density in the tank at +=0.

(Hint: using the integral equation for conservation of mass)

- M) ¢ (20%)
Air at standard conditions flows along a flat plate. The undisturbed freestream speed is Up=10 m/s.
At L=145 mm downstream from the leading edge of the plate, the boundary-layer thickness is =23
mm. The velocity profile at this location is Tt}; - _.;. % - .%.[—g—]s
Calculate the horizontal component of force per unit width required to hold the plate stationary.
(Hint: using the integral equation for x-component momentum equation)

- HEM(Z) : (20%)
Spin plays an important role in the flight trajectory of golf, ping-pong, and tennis balls. Therefore, it
is important to know the rate at which spin decreases for a ball in flight. The aerodynamic torque, T,
acting on a ball in flight, is thought to depend on flight speed, ¥, air density, p, air viscosity, 4, ball
diameter, D, spin rate (angular speed), @, and diameter of the dimples on the ball, d. Determine the
dimensionless parameters that result. '
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