I KE 101 45 EA LRSS EF A

A%k 1 4074

18 TREHEE [BImELITHE ~ L
# 8 EH% [BIpmErETae - Lal A1FEH1E
— ~ Solve the differential equation = 2 (20 %)
"
— ~ Show the following equation is exact and solve it Zxiyexr £ x3dy =0
(20 %)

= . Solve y(x®vw®4+ Ddx +x(2— 2xZyDdy =0 (10 %)

T - Please solve the following differential equation: (20 %)
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equation. What is y(t)? (30 %)
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F ~ After taking the Laplace transformation, y(t) is transformed to the following
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1. A fixed control volume of a stream tube in steady flow has an inlet fluid density p1, cross-
sectional area 4, and velocity 71 and an exit fluid density p,, cross-sectional area A, and
velocity 72, as shown in Fig. 1. Determine the net force on the stream tube. (15%) '

Fixed
control
volume

Fig. 1

2. A two-dimensional, steady flow has the velocity component
u=U(x’-y)

where U is a constant. Determine from continuitgr the velocity component v (x, y). (15%)

3. If the velocity component of a two-dimensional flow in cylindrical coordinates (7, 6) is

given by
=0, v,= L
-
where I is a constant.
(a) Find the vorticity o, (% &) of the flow, givena, = la—a-(r Vg)— 1 21; . (15%)
ror r

(b) Is the flow rotational (# ) or irrotational (R #232)? (5%)
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4. A horizontal rectangular clarifier is used for removing suspended particles from the turbid
solution. It has a volume of V, cross-sectional area of A, and height of H. Try to
determine what the effluent velocity (v) is for the effluent containing no suspended
particles. As an environmental engineer, you are asked to write an equation to express v in
terms of H and residence time (t) for the finest particles to settle out. (20%)

5. An aqueous slurry of fine powdered coal is an example of a fluid exhibiting Bingham
plastic behavior, which requires a finite shear stress to initiate flow. Try to draw a figure
showing stress-strain rate curves (T vs. ) for Newtonian fluids and Bingham plastics. Also
try to discuss the relationships between t/e and ¢ for these two types of fluids. (15%)

6. In general, gas phase diffusion through porous media occurs by ofdinary and/or Knudsen
diffusion. Try to discuss the relationships between the size of pore through which diffusion
taking place and above-indicated mechanisms, respectively. (15%)
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1. &% :
MnO, + 8H +5¢ < Mn® +4H,0 P= 151V
Mn?* +2H,0 < MnOyy+4H 2  E°=—-123V
REFHEREZE
MnOs +4H +3¢” < MnO,t+2H0 E°=17 (10%)
2. RAKCEEFILLERELT
k
NO,+hv ——> NO+O
O+0,+M —h 0;+M
k
0;+NO ———> NO,+0,
. X k[NO,] N [NO,]
g AT O3 Z B E[Os]e = 22 o B3 E 5 %) =0.1 » [NO,] =
FZRET Os //E'zx[ 3]ss k3[NO] ﬁ/’f‘rﬁ}?&ﬂq’[z\fo] [N x]
k )
[NO] + [NO] ° E,é&n——l—= 10 ppb * [O3]s=0.11 ppm * K :
3 T—
[NO,] N
(1) RABRE F A& LR 53}[ NOT Z tuf] © (5%)
e [NO] e [NOY
2) &y (1)& 22080 3455 BB i bhfE B 2 45 b g% gk AR B
2 ()X /th}?)?ﬁ'%ﬂ“l’[NO] oA XAEE PREIKA %[NOX]
G ERZER - (5%) )
3. B4225°C 8% :
HCO;~ < H +COs* Kp=107103
PR ERTFRES 10°MpH= 95%»5@%&@1& 8% fARZ 5 FIRAE L
E[COZV/[HCO 1 44T ? (B4 B BRZETRE) - (10%)
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4. B.4025°C 8 » CaCO; ~ CaO 81 CO 2 4 A& B & 86AGE 4 5] 5 —269.8 ~ —144.4.%
—94.3 keal/mole > B & CaCOsi — CaOg) + CO» 2 R & 2 AH® = 42.5 keal/mole > &

JB T4 % #0(K)eg BLAH T Van’t Hoff equation 33 + # % R =1.987 cal/mole.X

din(K,).,, AH®
dT  RT?

K 700°C F CaCO3(S) — CaO(S) +COy ¥ CO, Z 5 R - (10%)

5. B4REAREMT > CORRAEFIR(CHY)ZRES
CO,+8H'+8e” — CHygy+2H0

| EERE 2B T 5 M (electron activity) pe(V) =2.87 « XS RBEELZBAS

o

% B » 4 CHy 60% ~ CO,40% > B R E#& pH=7 » & J‘c‘%%—fi}@z%bzﬁ T
(10%)

6. BATFTARAMEYDERHIELZRETHTAET
NH,+20, — NO; +H,0+2H"

Bk T 28 mg/L 2 £ AWNH, -N#EA b - REBATRARZIBESET

mg CaCOs/L 2 (CaCO3z 2 X, & % 100 g/mole » N 2 BT &% 14) (15%)

7. EE‘?K‘P%L%LTJ%M?L/%%  RB AT EFMMCIZRFESR 35D :
()5 mgL £48. 5 2V BmEF mgL F A HALE2ELE N2 (10%)
(2Q)f748 B b A AR A 5 (§%)
GITR & F BARE - (5%)

8. LBTEBALABLEABEFS) BHHEKTHELALSEHTS) R
SF A X H s AL RIE - (15%)
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1. 2011 % 5-6 A WA BEHABCHES > SRBAARBRE  REETHMA
(1) BB AR 2L L )

Q) ZBABRFREAFEH BB ZERLHE CF)

() BB EABEABZRERL—HZRERE ) %)

(4) KA P BB THEZ LR EALRA 22 S - (104)

2. 4HEHEREARHFRE - REET 7 MR

() HEBRERCLBRRZMERER  (105)

Q) BEARTBAENBRLEZ HRME . (105)

Q) THATEZEHBREWRERETX - )

3. () ERALAO)EH AR RTRE T AR HEAEAE ?(105)

NO2
Q) HeFFBLREFESR > #98[0s] aI[[NO]] (LARZE) - (15%)
O +0, —» 0O ky-

03 +NO — NO;+ Oy k3
4 TERZASEFEE ) EAFERIERE FRAETAEASE (Indoor
AirPollution) 2 E £ 5T ? AHEIBEIA T ANERNEASTRRALSRZE
5584 ?004) 4
5. #4388 E & (Greenhouse Effect) 2 & £ 517 ? £ #2K#g 1t (Global
Warming) &4 % £.4% %% (Climate Change) 2% & A4 ? ZH IR LEHRT
B8 F REEREEER AR - (15 %)
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