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(a) (5%) For steady flows, tangential accelerations may exit if the streamlines

are curved.

(b) (5%) The unit of specific weight is dimensionless.

(c) (5%) If a flow is steady, its parameter values (velocity, density, temperature, etc.)
at any location will be invariant with time.

(d) (5%) The viscosity of water increases as the temperature decreases.

(16%) Please list the conditions when the methods of (a) stream function (8%), and
(b) velocity potential are applicable (8%), respectively.

24%) Let the shear stress T of a fluid be given by 7 = ud—u with u the dynamic
az
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viscosity, u the velocity, and Elzi the velocity gradient.

(a) (8%) What is the unit of the shear stress 7 in SI system?
(b) (8%) What is the unit of the dynamic viscosity u in SI system?
(c) (8%) What is the unit of the associated kinematic viscosity in SI system?

(40%) As shown in the figure, a horizontal circular pipe with a steady, incompressible
and fully developed laminar flow, where the viscosity of the fluid 1s u.

(a) (10%) Please determine the pressure difference Ap for a section length L
(expressed by the length L, diameter D and wall shear stress T,)

(b) (10%) Letting R be the radius of the pipe, please express the velocity profile v(r)
by L, D, r, Ap and pu, for 0 <r = R. (PS please use the no-slip boundary

condition on the pipe wall)
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(c) (10%) Please show that the average velocity V = ApD .
32uL
(d) (10%) With the help of (c), please show that the I .
B ¥
head loss is 4, =fV——L— with f:ﬁ. D e
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