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2. — AT T EEA S C(mg/Nm) & # F Nm’ &R AREREOC ]
atm)F * RAEEZ I T AR e £350°C BERTFYF X\@*‘%Hﬁﬁﬁﬁﬁﬁﬁf%%
(catalyst incinerator) % %~ A% & X 7T 24

-dC/dt=kC

£ H P =8 E(hour) ~ k=2 Ak F F#(1/s) - 4o 350°C > B A
%%%%%%%Wzﬁ%ﬁ@mﬁﬁmmij%’?Xzﬁ%$%
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3. (V)R (Py/d)+4 (dy/dx)+3=0 2 — &  (10%)

Q)R (Py/dD)+ I x=0 2 — & - (10%)
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4. Find the characteristic polynomial and the eigenvalues for the following matrix.

A

I

2 -1 .
L 2] (20%)

5.2 (x, )z 4 @EREES (1, 1),(4,2),(8,4), (11,5) » RIH/FF st
18 £% & (least-square linear fit) = (15%)

6. Let z be a complex number. Find the integration of

z2+1
z2 -1

in the counterclockwise sense around a circle of radius 1 with center atz=1.

[Hint: Use Cauchy’s integral formula.] (15%).
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1. Bt “AALXEL” (F “ERAEAL" ) PE2RBEEBIMHML - X
ﬁ$ia%&ii/%27%%ﬂ%ﬁ? (15%) :

2. 4T3 =R £ (secondary aerosols) 7 HRAEERBEBRMEHE - XL ¥
THRAEE 2%9%ﬂ9 (20%)

3. RABERFEYNFRKEERYRERE PR ARNIGRLBAEDEZ
EREME - (15%)

4. Try to give each an example for adsorption in liquid-solid phase and in gas-solid
phase using two adsorbents, respectively. Do these two adsorbents have

something in common‘? (20%)

5. In November 2009, it was reported that thousands of ducks in Kaohsiung County
were contaminated with dioxins originated from steel slag dumped by steel mills.
As an environmental engineer, try to explain the true reason behind this pollution

event. (10%)

6. In general, materials in municipal solid waste contain plastics, paper and
paperboard, rubber and leather, metals, wood, glass, textiles, food scraps, yard
trimmings, and miscellaneous inorganic wastes. If you are in charge of the
operation of a municipal ircinerator, iry to describe what efforts could be made to
"conserve energy and reduce the carbon footprint" (EiREREGR ) . (20%)
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1. As illustrated in figure 1, a gravity separator is used to separate immiscible liquids A and B.
Please express A3 in terms of Ay, A, p‘g (density of liquid A) and pg (density of liquid B). With
By = 0.40 m, s, = 0.60 m; p = 1600 kg/m® and ps =1000 kg/m’, find the value of /;.(25%)

Fig. 1: Continuousvatmospheric gravity separator for immiscible liquids

2. For flow past immersed objectives, the drag coefficient Cp is defined as the ratio of the total

drag force per unit area to pU?/2.
Cp = (Fpld,)/(pUP/2)

where Fp, is the total drag force in N, 4, in m?” is the area obtained by projecting the body on a
plane perpendicular to the line of flow, Cp, is dimensionless, U is the free-stream velocity in
m/s, and p is the fluid density in kg/m’. Find Cp for a sphere of diameter D= 0.0030 m in
water with U'=10.00030 m/s and p= 1000 kg/m’ if F;, can be estimated by

Fp=3mnuDU
where M s the viscosity of water (0.001 kg/m.s). (25%)
3. Water flows in a 6-m-wide rectangular channel at a depth of 3 m. The water flow rate (Q) is

| 30 m?/s. Please answer the following questions: (25%)

(1) What is the Froude number?

(2) Please classify the flow.

(3) What is the specific energy?

(4) Please determine the alternate depth.

(5) Please compute the critical depth for this discharge.
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4. Water flows at a rate of 0.05 m’/s in a 20-cm iron pipe (temperature = 20°C, kinematic
viscosity v = 1x10° m?/s, resistance coefficient f=0.019, pipe diameter = 20 cm, Q = 0.05

m’/s) (25%)
(1) What is the flow velocity?
(2) What is the Reynolds number?

(3) What is the head loss per kilometer of pipe length?
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. What is the critical coagulation concentration (CCC)? Try to discuss

the relationships between CCC and (1) the type of ions; and (2) the
valence of ions, respectively. (20%)

. Try to point out four types of oxidants that are widely used in

groundwater remediation and discuss respectively why they are
chosen. (20%)

. In general, electrolysis of water in the neighborhood of electrodes
- would take place in every electrochemical reaction system. When a

Cr(VI) species is migrated to the anode compartment in an
electrochemical reactor, try to use chemical reaction equation(s) to
describe what would happen. (10%)

. List the equilibrium equation in the reaction of chlorine in water

disinfection. (10%)

. The processes of a conventional water treatment plant for drinking

water? (10%)

. The processes of a municipal solid waste incinerator? (10%)

. Describe two processes to treat volatile organic compounds ( VOCs )

dissolved in wastewater, for example the wastewater are outlet from
chemicals or petroleum plants. (10%)

. What are three important gases that contribute to the greenhouse effect

on global warming? (6%) and write the damage results caused by
climate change of global warming? (4%)




