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1. Define the following terms: . (10%)
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(1) total dissolved solids

(2) total Kjeldahl nitrogen (TKN)

(3) chemical oxygen demand (COD)
(4) Winkler test for dissolved oxygen
(5) eutrophication

(6) MPN for E-coli measurement

(7) brake horsepower (BHP)

(8) sludge volume index (SVI)

(9) nonpoint source water poliution
(10) denitrification

2. Due to the presence of organics, a water treatment plant receives water with

excessive color (much higher than 100 CU). The water is taken through the
following processes:

A, prechlorination

B. flash mixing

C. flocculation

D. sedimentation

E. filtration

F. storage

G. chlorination

H. distribution

(1) Briefly explain the purpose of each of the first seven steps.  (7%)

(2) How are trihalomethanes (THMs) introduced into water supplies? (2%6)

(3) How are THMs reduced? (2%}

(4) What are the problems inherent with THM treatmenis? (2%)

(5) What problems might the plant have in meeting the EPA requirements for
chlorinated organics? (2%) :

. The following three questions are related to wastewater treatment processes.
(1) What is the objective of wastewater treatment? (3%)
(2) Describe the objectives and typical components of prefreatment, primary
treatment, secondary treatment, and tertiary treatment. (6%)
{3) Describe the suitable pretreatment tebhniques for the following industrial
wasles: (A) heavy metals (B) emulsified oil (C) hydrogen sulfide.. (6%)
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. Describe the general processes for sludge treatment and disposal. What are the

sources of sludge? (10%)

. Give five separation methods commonly employed by material recovery facilities

of municipal solid waste (MSW).  (10%)

. What are the important characteristics for developing engineered solutjon to

MSW management? Why? (12%)

. Describe the final disposal methods practiced for wastes in Taiwan. Givea

sample waste for each method.  (10%)

. Define and/or describe the following terms:  {10%)

{1) high-volume sample

(2) opacity .

(3) photochemical smog

(4) thermal fixation of atmospheric nitrogen
(5) L,,=70dB(A)

. Give four options or techniques for reducing emissions of sulfide oxides. (8%)
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A hydroelectric power plant takes in 30 m3/s of water through its turbine and

discharges it at ¥, = 2 m/s at atmospheric pressure. The head loss in the turbine

and penstock system is A =20 m. Estimate the power extracted by the turbine

in megawatts. (15%) .-

Turbine

Explain: (a) Nonnewtonian Fluids  (3%)

(b) Surface Tension

(3%)

(c) Surtherland Law  (4%)

Flow through a converging nozzle can be approximated by a one-dimentional

velocity distribution # = u (x). For the nozzle shown, assume that the velooity

varies linearly from u = Vo at the emtrance to u =3 Vo at the exit

‘ _ 2x
ufx) =Vo (1+ f)

(a) Compute the acceleration du / dt as a general function of x.

a_u= 2Vo

dJx

L

(10%)

(b) Evaluate du / dt at the entrance and exitif Yo =3 ni/s and L=~1m. (10%)
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4. An incompressible ﬂuid passes an impermeable‘ plate with a uniform infet flow

and a parabolic exit zﬂow, as shown in the figure. The parabola has a maximum

a . (u=Uy)aty= §.Compute the volume flow ( across the top surface of the

coftre! volume. (20%)

Parabola

Solid plate, width b into paper

L 5. " A weir is an obstruction in a channel flow which can be calibrated to measure flow

rate, as shown in the figure. The volume flow 0 varies with gravity g, weir width &
intto the paper, and upstream water height H above the weir crest. If it is known that
Q) is proportional to &, use the pi theorem fo find a unique dimensionless relationship

(g, b, H). (15%).
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6.  For laminar flow in a pipe, the head loss /iy is givenby 7, =

L where Af = head loss, [m]

o = fluid density, kg/m’.
= fluid viscosity, {ke/m-s]
L = pipelength, [m]
d = pipe diemeter, [m] -
- g = éravity =9.8 m/s’.
. 0 = volume flow rate, m/s.
Given an ofl with p= 800 kg/m® and v = 0.0002 m*/s flows upward through an
inclined pipe as shown in the figure. The pressure and elevation are known at
sections 1 and 2, 10 m apart. Assuming steady laminar flow, (a) verify that the
i flow is up, (b} compute 7 between 1 and 2, Mlpute Q. (20%)
©)
d=6
@y -
py = 250,000 Pu
py = 350,000 Pa,z, =0

2h
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