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1. Explain the following terins briefly:

.

(1) Reynolds number (5%) f‘: f
(2) Froude number (5%) {J ﬁt:
(3) Weber number (5%) i'!j-‘_ '
(1) Newtonian fluid (5%) _ l {:}l’.
(5) irrotational flow field (5%) /5‘*}
l "1‘ -;'l::{..

2. (15%) As is shown in the figure below, a turbine is used to convert the
- energy contained in a water reservoir into mechanical energy or shaft work at one
atimosphere pressure. For the dala given in the figure, determine the power in

MW ( = 10° J/s) available to the turbine when the water discharge rate at the
outlet is 30 m?/s.

Notes : (1). Use the energy equation and neglect the friction losses.

2). Density of water p = 1,000 kg/m®.

3. {15%) A parallel duct is formed by two infinite plates at a distance h, as
is shown Lelow. 'The upper plale is moving at speed U, while the lower one is
fixed. There is an incompressible fluid of density p and viscosity u in the duct
subjected to a conslant pressure gradient (- dp/dz = I = constant). Determine

the steady-stale, laminar, horizontal velocity profile V{y).
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4. (15%) A weiris an obstruction in a channel which can be calibrated to measure
llow rate, as is shown below. The volume flow rate Q) varies with gravily g, weir
width b into the paper, and upstream water height {f above the water crest. If
it is known thal Q is proportional to b, use the pi theorem {or other dimenional

analysis) to find the funclional relationship Q(y, b, I1).

Note: You should first write out the units of Qg b H

5. (15%) A sharp flat plate with length £ = 1.0 m and width W

immersed in and parallel to a stream of velocity U

=10 m is
= 0.1 m/s, density p = 1,000
kg/m3, and viscosily p = 0.01 kg/m-s. The velocity profile (Vi/U)
along the plate is given in the attached diagram shown bél
one side of the plate.
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6. (15%) By Darcy’s law, the local flow velocity V of a groundwater in a homoge-

neous and isolropic soil or rock medium can be expressed as

dinr
SR il
ar

where  V: velocily
K : coeflicient of permeability of the medium
H : hydraulic head or prolile

R : radial distance.

If a well extracts a constant flowrate Q of groundwater from an unconfined aquifer

as shown in the ligure below, express the hydraulic profile (/) in terms of K, ffw,

Rw, R, and Q.
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Rw: inner radius of the well

HEw: perforated height of well wall
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