Air Pollution Control Technology
(Class #: 2821)

Mid-term examination

Hour: 3:00 ~ 4:50 pm
Date: 19 October 2006

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something you have learned in this class, if you do want to get a partial credit although it is
just a single point. Be careful with mathematics and units!
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Good luck on all your work to be answered to the questions.



Air Pollution Control Technology
(Class #: 2810)

Mid-term examination

Hour: 2:00 ~ 3:50 pm
Date: 18 October 2007

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something you have learned in this class, if you do want to get a partial credit although it is
just a single point. Be careful with mathematics and units!

(1) Stokes B =2 0/|206t0d, 0 Xt
atm OlA CHO1 HEZ (u,)= 1.8
))
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(2) Stokes HES MN2& £ Qe X HAHLAN HE=CIH, dBIHO=Z
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(2)wi =05m, N =5, p, =2.0g/cm®, u, =1.8x10*g/cm.s, p, =
0.0016 g/cm®, V. =23 m/s &L}, d4,, 2tS Fotet.
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Good luck on all your work to be answered to the questions.



Air Pollution Control Technology
(Class #: 3479)

Mid-exam

Hour: 10:00 ~ 12:00 am
Date: 24 October 2008

Student Name:
Student’s SIGNATURE: (It will not be graded for no your own signature.)
Student [.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something. Be careful with mathematics and units!

(40 pt) 1. 0.1 um 2 YA AES b= AKX U LHHIA 28T I8 6,

s =30 22 E0otAlL
(1) Stokes H == 0I1206t0d, 0l X2 HFUEEZE HAMGIAIL. & 20°C, 1
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(4) (1) (3)OIA HAE = 2h=s
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(2)wi =05m, N =5, p, =2.0g/cm®, u, =1.8x10* g/cm.s, p, =
0.0016 g/cm®, ¥, =23 m/s LM, B = A (cut diameter, d_,)S
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(30 pt) 3. M HBHSAIEUA ZMol= BIIIJtA WOl xR 2&E X9
HZXAQ 3.2 ul YXtal 22| sTI} 50 g/m®, BIDIJIA S| 201 4,320 m3/h,
HROIDASl BAES (u)IF 1.74 x 107° kg/m.s & @, 2019t 5 m 0l =0IJt 4.6
m o HAEO| 24 cm 2+H22 HXE &I HZXI| (Electrostatic Precipitator,
ESP)E AIE25I0 BIE35IEJ|= 0l6tE2 M &S QX+ StCt.

(1) <0 =& LA S22 Sel&H EHU Il M, &a6tA (Diffusion
charging)2t &J|& ol& (Electric field charging) &0 OoL- ot&
HI2ILISO0| XItHE o2 HZ26l=XE A=oHAI2L.
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2 t== 4 0ICH 12,1 Nm =
1 V.C OICt.

Good luck on all your work.



Air Pollution Control Technology
(Class #: 7344)

Mid-exam

Hour: 1:00 ~ 2:50 pm
Date: 22 October 2009

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something you learned in this class, if you do want to get a partial credit although it is just
one point. Be careful with mathematics and units!

(Mo EF LX3D| OIMUNME 52 JADI|ILE " JAD| 25 21
S8 Z2E0l ot Eg=8 220l 2 HEE=S HIsct= 0l=

() ==& MIIE WUA == (gravity force)dt &I (electrostatic
force)2l RAIS

(3) AEAQ| HZ! (Stokes’ Law)

’

A2, 0l YRS HBots =2 819 59 1

ro
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ol

(30 pt) 2. HHE HISAIE0M ZMdl= HIJIotA LHO SxwE 28 X
HEXZH0| 3.2 uol LI 29| 5Tt 50 g/m®, BIDI9tA Sl 201 4,320 m¥/h,
BHOIDtACSl BAES (u)JF 1.74 x 107° kg/m.s & M, 2019t 5 mOl2 =0IJt 4.6
m O HXIEO| 24 cm 2tA2=z AXlE &I &I (Electrostatic Precipitator,
ESP)E AIE3l0 BIE3 EJ1E 016t2 M&AI S DX §HC.

Diffusion

()20 =08 LXhe 222 SclH S0l JI=g [, =atord
| otH

Eo)
charging)dt &J|& ot&  (Electric field charging) =0
HI2ILISO0l XItHE o= &EZ06t=XE A=0tAI2.
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(8.854 x 1072 C/V.m), d,= LXEAH, E = &&™IS FMIIE AIDIIOIC
=N, —?—IOH A&ot=s F&JIE (F)2 ¢E, 011, OJIN E, = H&=2
&I1E AJIOICH O, oledet &IIE LA X2l /2% (Drifting
velocity), w& R EotAI2.
&
e d ( ]EE
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(Ans.: w= £+2 )
Y7
(3) 0l ESP o] HAESES HLSIAIR. &, B3 &3 MIIE NIz 6.0
x 10°V/m 2 200 JtEGH D, YXe fEA+E= 40/CH 21D, 1 Nm =
1 V.C O|C}.
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OIIM, N=2F 82X (outer helix)2l gl &2
Vo= 2R 22 (outer helix)2l &%
p,=cd BUEE
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i =28 AXEY
P
u=BIOIA BA SOl
wiet pu, 2l Haetdt pofl OIXl= &= €80k, 11 0|
(2) Cut diameter (d,,,)E& Z&s)| st A8 KR<6let

Ans.. d,, = \/

(3) wi =05 m, N =5, p, =20 g/cm®, u, = 1.8 x 107" g/cm.s, p,

NV (p, = P,)

0.0016 g/cm®, ¥, =23 m/s &M, d,, 2= F5let.

Good luck on all your work to be answered to the question.



Air Pollution Control Technology
(Class #: 3658)

Mid-exam.

Hour: 10:00 ~ 11:50 pm
Date: 21 October 2010

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is approximately 2
hours. Answer all questions on a separate paper provided. Be precise, logical, and ordered in
your responses. Show all your work! 1 will not do give any credit if you do not write
anything — put something you have learned in this class, if you do want to get a partial credit
although it is just one point. Be careful with mathematics and units!

(20 pt) 1. kS 2 S30ll THol 2t23] JI=0otAI2. (22F 50Xt OILH)
(1) &2 (drag force)
(2) ellelot= (rainout)
(3) A=A B = (stokes law)

ol XA IR =2 B, E™I|E (Electrostatic force)nt Bt G2
2t A &l (van der Waals force)0l =L Xl= 01

(30 pt) 2. G HHISAIEUHAN &AM SPE BHO1OtA Lol &RseE 28 X
HoXNZ0| 3.2 uol LXta 222 t 50 g/m BHO19tA 2l =20l 4,320

m3/h, BROIDbAS] AT (u)If 1. 74x 10 kg/m-s& [, 2012 5 mOl2 =0|Jt
4.6 mel HXEO| 24 cm 2tA32 =2 AXE &I & D] (Electrostatic Precipitator,
ESP)E AIE3l0 BIE3 EJ1E 016t2 M&AI S DX §HC.

(1) 20 =& XA 22O Se|&He EHU JI=E M, &=
charging)Zt &J|Z& ol& (Electric field charging)
HI2ILISO0l XItHE o= &EZ06t=XE A=0tAI2.

tot & (Diffusion
| - ofd

(2) YR EHO SlME MotE2 UsSAe2 HSE



q:3ﬂ( i Jeodszo

e+2
0101 A, q:%IPQI Tole, e= YA STAS, ¢ = BN ST
(8.854 x 107'? C/V-m), d,= &NAE, E = &332 &II& MIIOICH
& Xt %on Aeots dEIIH (F)2 ¢£,0110, ODIM E, = 83859
MIIE MIDJIOICEH. OllH, Oleddt &IIE LHUHIA & A

velocity), w& R EotAI2.

(Ans.: w= )
7
(3 )Ol ESPO EASE2 HAGIAIL. &, &2 etd20] MI|E MI|l= 6.0
10°V/m2 2CH0 JIRGHD, YR SEASE= 40|C & D2, 1 N'm = 1
V'CO|U.
20 pt) 3. LIS 2 2SS0l CHoHl 225l JI=otAl 2. (222 100X OILH)
(1)ESPR R DN s= DIMUXS MEEI UL 2 22, 018 HZE
4 Qs zetmol gror
(2) HEIBI SR AN MXIE ESP HASSO HEE0I Of2Y 20| HES
PENE
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(30 pt) 4. 0.

00 =

(1) Stokes =S 0|256t0, 0 X9 EUEZTE HAGIAIL. & 20°C, 1
atmOlA CHo19] BESE (u,)= 1.8 x 107 g/em's, IS L& (p,)E

X
0.0012 g/cm®0I0d, X2l L& (p,)= 2.0 g/cm®0I L.

(2) Stokes Hzlg M8 £ Qe X XNAHAM HS=CHH, dBIEO
Cunningham E23&dH+=E 0|5t o X &M FBLASEE C
HIIGIOOF &L &

o P
Mol =& ZAUA Cunningham 23 A 4= C
AlO 2 F=OHAIC

Cunningham E&8H % =1

+

GIOIA, d, = XSl XF (WOICH 0l AZ 0BG AKX HUSTE
HAHBHAI .

(3) (1N (2)0IAM HAHE BAZ5E3H0] CHE 0IRE JISTHAI2.

Good luck on your work all.



Air Pollution Control Technology
(Class #: 3274)

Mid-term examination

Hour: 11:00 ~ 12:50 pm
Date: 20 October 2011

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something you learned in this class, if you do want to get a partial credit although it is just
one point. Be careful with mathematics and units!

(40 pt) 1. OIS0l =& 2 S S0l CHotod 2t206| A=0HAI 2.
(1) AS A HZI(Stokes' law) (50X O|LHZ J|=)
2)&TAEdEs A SF A A0 2tst
S2Z SAANY SHS0) D RN A O FHAH(dra

coefficient)

(3)THI| =0l EMdt= 0™ A XA SE 0 X25t= 223D 82 (60 Xt O|LHE
Jl&)

5 20200 48 HOIS JI£0tEl, WHYO RN SHS BAINCE Iz

FOIE (30 At Ol Z D)

&
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°
e
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rr
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o
>

(30 pt) 1. 0.3 pm2 LXAINIE H= RS LIt LU EHE O, Ths S0l
2

212 ZotAl 2.

(1) ASA BES 01850, 0 UK BASTE HABAIR. S, 20°C, 1
atmOil A CHo1e B&E(u, )= 1.8 x 1077 g/cms tholel Ld=(p, )=
=(p,)

0.0012 g/cm®0I 04, YXte LZ(p,)= 2.0 g/cm®0ILCt.



(2) ANE AN HIIZ2 RS A Ol Ol
== g, = S 2 BA T°

I
—

ol M0 HPECIH, YBHO
Ol YKol AF HAZEE Chh
r

210l Cunningham E&8H£+= C

Cunningham &£&XA
HOlot40F &HCH. 2HMI0l =0 &
AlO 2 F=O&ICH

>
iy
o
0l
Ql

H 2

Cunningham 2 & H|

GIOIM, db= XS FAWOICHL 0 A2 J|@o=R AN HAXCES
HAHBHAI 2.

(3) (2 (2)0IA HAE HLEE0l OHE 01K E JI=06HAI2.

(30 pt) 3. BHIIDtA LHOI ERE PE X HZXZHO0| 3.2 uol LXa 229

SSOF50 g/mé, HHOIDEASI 201 4,320 m3/h, BHDIDIAS EAESE ()t 1.74 x

107° kg/m-s < M, 2012t 5 mOl2 =01Jt 4.6 mQ EXEO| 24 cm 2tA2=2
C

A X= ®I|&E & D|(Electrostatic Precipitator, ESP)2 Ml & ot X &t

(MU =& Xy 229 Sl EHO JIx=E WM, &
charging) 3t &2J| & ot & (Electric field charging) S0l Y- oFt& OI2tLI S0l
Az &Z26t=X2 M=0tAI2.

(2) YXEHO SlME MotE2 UsSA 2 HSE

E+2
HIIM, ¢g= A2 Hote, e= NS 7ad=x, ¢ = HS0UAN 7REE
(8.854 x 107" C/V-m), d, = LXEH, E = LH29 &I AIJIOICH
LA R0 HEst= HAHEJE(F )2 ¢£, 002, OIIM E, & &332

P P
FIIE MDIOICH OIW, Ol28t MIIZ HolA LXol HRs

velocity), wS ST 0olAI2.

o
H1
o
=
@

(3) 0l ESP 2| HAISES HAGHAIR. &, &I L™ I9 MIIE AHIl= 6.0
x 10°V/m 2 Z0h0 JHEoHD, YK REA4E= 40/CH 202, 1 N-m =
1V-COlCH.

Good luck on all your works to answer the questions.



Air Pollution Control Technology
(Class #: 3479)

Total point =90

Mid examination

Hour: 10:00 ~ 11:50 am
Date: 22 October 2012

Student Name:
Student’s SIGNATURE:
Student [.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something you have learned in this class, if you do want to get a partial credit although it is
just a single point. Be careful with mathematics and units!

(50 pt) 1. Bt 2t =50 Lol ZHE5| 7| =5tA 2.

(1) @ &(drag force) (50X} O|LHE2 7|&)

QT E|= O8] (70Xt O|H 2 7]|=)
(3) YUXte| TN ES HAX|SIOXt St HIZSRCZEEH HME= HYZ|7tA0
ot FE|M-GHYaE EHS0| 25 FOH US M, SHA(drag

=
= =
coefficient)& Z2785t= W (100X} O|LZ 7|E)

(4) 2EA HE(Stokes' law) (50Xt O|LHZ 7|&)



G
oX  Of
o (O

il

oY

&

(40 pt) 2. 7t2 25 m, M2 0.8 m, Z0| 6
mg/mel BEE Ze YKMYETS B/

R AL o[, =HE el HiZ|7t

O|R0{Z HE(duct) LHEZ 150
H7|7wr 22HQ) 200 m3/hZ
’SE(yg)._ 0.85 g/cm-s, HiZ|7tA
LE(p,)= 00012 g/cm?, YR EEHS HFHZEW BE(p,)= 22 0.6 umet 2.0
g/cm30|LC}.

|>
>.| ox re 3

() 2E YEZ RAUL|E HiZ7|7tA° HASHEE FASIA|2. (10 pt)

(@) 252 HE M09S BESIAIL. (20 py



Air Pollution Control Technology
(Class #: 3521)

Mid-exam

Hour: 1:00 ~ 2:50 pm
Date: 22 October 2014

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something. Be careful with mathematics and units!

(50 pt) 1. CtS 2t 2SS0l THoH 2t23] JI=3HAI2.

(1) EHO SMESHE XZAHOUA &=(drag force)2 ASA B =(Stokes’
1T =

law)2 2 st 4 =0, (60X OILHZ2 J|=)
(1)-a) “EXO SMUASE ZAH"( CHE & H

(2) 78 Xl =&cts S(gravity force), == (buoyancy force)
XM | (electrostatic force) & BF HI2 & A & (van der Waals force) 1t
IXE3D| ALOIS 2HH| (200Xt OILHZ D)

(3)THII LHOIA 1R Xt SE S M4 HHUS (100X OILHEZ JI=)

(4) HIFE DRI UEANA PO FES 0IXI= HIDIDEA, HXIQF (U EZ O
22| AED AP A0S 2 100X olWZ J1&)
(B)FIIEED| AH Al A £2ZTBC IS 9 HA HIMETI oflatg o
CH 7 gtot (50X ol 2 J1&)
(20 pt) 2. OIS0l =& DS MEXQl MOIZ=29 & WE 20=1D UL
218t WOI229 ANHoIks asroz 2o =0X D, O|Ct. MoI2=29

st 2
Silds2 2H dEA0 LEtLlE el B30l et Ectalh



Dirty
gas
inlet

= Cleaned gas outlet
— Gas flow
withdrawal valve

path
Rotary solids

Collected
solids

Solids
outlet

I__e.l
P—_
S

|

I
—

T
l

i

Pg)d
2l A (outer helix)o H=&

Wi,

NV, (p, =

1 — exp(_

77:

2l A (outer helix)

ioll - ofl
DF DF
A

HIIA,

N =
Vc

H
all

<I

p, = B

£ OICH

95%0I Ct.

ol
il

-

0

Ju
o3

?D:I



(30 pt) 3. M BHSAIEUHA ZMdl= BIIIJIA WOl gxweE 28 X9
HZZXAQ 3.2 u0l XA SR sEIt 50 g/md, BHDIJIA Sl 201 4,320 mé/h,
HHOIDtAS BHES ()b 1.74 x 107 kg/m.s 2 [, 2019t 5 m 0|12 =0IJt 4.6
m o H&XEO| 24 cm 2tH2z AXE &I & I| (Electrostatic Precipitator,
ESP)E AME5tH &3 ZJI= 0lat2 M &k 2 X StCF.

(1) A0l =& AXA SEO Z22|XM EH0 JIX=E [0, &ASHM (Diffusion
charging)dt &J|& &M (Electric field charging) &0 0% of&
HI2ILISO0| XHEC 2 &26t=XE AM=0HAIL.

(2) UXEAHN olNd= Mot Usaloz TS =}

& 2
=3 d F
ol s
HIIM, qz%!ﬂ_cll Hote, ¢= AN KRAELE, ¢ = MBHNH REE
(8.854 x 107'2 C/V.m), d,= SNAF, E,= LI HIF HIIoICH
I XH Al 7—“.*%0%'— &8 (F)& ¢£,011, OIIM E, & 832
SRS HIDIOIEP OlH, Old8t ®IIZ WUHA LXe Es=S (Drifting
velocity), wS S%0olAI2.
&
&d ( jEE
o p o™~ p
(Ans.: w= £+2 )
Y7,

(3) Ol ESP 9 Z E%% HAGHAIL., &, E& 27} OUEEQI HOIE MIDI=

6.0 x 10° / 2 200 JHEGHD, UXe KEALE 40/0. D2, 1

N.m =1 V.C O[C}.

Good luck on all your work.



Air Pollution Control Technology
(Class #: 3590)

Mid-exam

Hour: 11:00 ~ 12:50 pm
Date: 24 October 2016

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your

student identification number above. Time allowed for this examination is 2 hours.

Answer

all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put

something. Be careful with mathematics and units!

-

(30 pt) 1. CtS 2t S S0l THAH 2t23] JI=3HAI2.

(1) EHO SMESHE XZAHOUA &=(drag force)2 ASA B =(Stokes’
law) 22 T&s 4 A=, (60X OILHZ JI=)
(1)-a) “SH2 SMASH ZAH"0 et &Y
(1)-b) ASA Y=

2)HHE=RC22H HEtle UXa S29 SHHSHA ) %% ol & otd| st
el 22l8+=S S0l 28 HaE 0/Z0t( E1|O| %= (Reynolds
Number)E A1, 0|} At 2 SelB =0 tist & (6OI} OlHZ J]l=)

(3)ZBEY (D)E H= B ZIII AT BYAC MEE L2 RUE
20 ALEE (12 12t 2H (ZA2Z LIEH L, 50X OILHE J|=)
(20 pt) 2. 0.1 um o Y XEHF S 2= PEHAXOF U WA BZSHCHD JHE6HD
2 =30 22 E0tAlIL
(1) Stokes EEE 0|25+, 0l LX< FUEEE HASIAIR. &, 20°C, 1
atm OIM CHole BEE (u,)= 1.8 x 107 g/cms tole 2% (p,)E
0.0012 g/cm®0I 4, Y Xtol L& (,OP)E 2.0 g/cm®0IC}.



(2) Stokes Hz2lS HEZ& % FO] AL HEECHH, LBt OoZ
Cunningham E&AHLE 0|20t 0] Xo AXN BHEEEZEZE CHAl
HOSIHOF st 2HIl =& Z2HUH M Cunningham Ed8 A== O3
AloZ =N ACE.

Cunningham &8 H %= = 1+

£Q
rr
©
—

DI, d, = XS XY (um)OICH 0l A2 OIS5H0f MK HLEEES

HAHGHAI L.

0 pt) 3. TISU =0i& 2 HMEHQ MOIS22 & HE 201 UL
st MOIZ2E2 &HeXte LetHo=z O =& D, OICt. MOIZ2E2
dds2 dH SEAN UEtL = Hd H==S0l et EctaC
D,
D,
e = Cleaned gas outlet
=[x
e mn
S :‘I;__(\\ ignl;tt
l | — Gas flow
= path
H,
H,
Collected
- solids
1k { Rotary solids
withdrawal valve
Solids
outlet
(1) S22 JtEs 0l MOIZE9 A YFA2 S 20
2
”NVC(IDb pg)dp
n=1-exp| - -
Wi,
OJIM, N=2F 82X (outer helix)2l gl &2
Vo= 28 82lA (outer helix)Q d& %
(o] DI_III_



oHE MOISES Lot fIet HS HHGHAIR. &, n = 95%0IC}.
(cut diameter, d_, )2 L2 D, 2 &2 92 = U= LY

g
d3otl), ) g8 22A2.

(30 pt) 4. O HISAIZE0A ZAMdi= HIJIotA WO SxE 2 X9
HZXZHO0 3.2 p@ LXA 22O =St 50 g/m®, HHJIJHA Sl S2+0] 4,320 mP/h,
BHOIDIASl EAES (u)JF 1.74 x 107° kg/m.s 2 M, 2019t 5 mOl2 =0IJt 4.6
m o H&XEO| 24 cm 2tH2z AXE &I & I| (Electrostatic Precipitator,
ESP)E AIE3tH HHE3EJI1= 0lat2 XM &Sk 2 At StC.

(1) |0l =& XA 2 HO| 22X EHl JI=E M, =AtotA (Diffusion
charging) 1t 7HDI’“ ot& (Electric field charging) =0 0% ot&
HIZILISO0| XNBHECZ2 ZZ25t=KE AESoHAIL.

(2) YXEHN olNdE MotH2 UsSaloz TS

q 37[( d Jgd E
&E+2
MM ¢ = BN REE

O IIA, q:P:!IPQI dotg, e= LS
(8.854 x 1072 C/V.m), d, = LN XA,
(

=P\, %’—IOH A&ot= &4

25 ) , E, = d&=9
SR HIJIOIEP Ol [, Oldst EII& WUHA &LXe Ex=% (Drifting
velocity), w ColAl 2.
&
g, p( onEp
(Ans.: w= £+2 )

(3) OI ESP 2o HANEES HMGIAIR. &, E&IW YM=9 MIIE MIl=
6.0 x 10° V/m 2 2010 JI86I0, YN SEA= 40ICH D2, 1
N.m =1 V.C OlCt.

Good luck on all your work.



Air Pollution Control Technology
(Class #: 3486)

Total point = 80
Mid-exam.

Hour: 9:00 ~ 10:15 am
Date: 31 October 2017

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something. Be careful with mathematics and units!

(20 pt) 1. CtS 2 =SS0l CHoHl 23| JI=ctAI2. (2F2F =0 1004 OILHZ Jl=)
(N &EINE HII(E)SE H2AS = U=z E2F B2 015 22 2

A0 2tet

2)EAEE HAXotDA ol HiSACo2E A
FOHH Us M, S 2H==(drag

S2E -FAGsEE EHS0 2%
coefficient)& Z2&dl= &

(3) &4k Ol 21 LI & (diffusional charging mechanism)

ol XS AAHO| MR &2 H=20 HEI|=(electrostatic

|
|2 A &l(van der Waals force)8 22& £ U=

(20 pt) 2. O™ HBHSAIEUHA ZMal= HIOIDIA WO gxE 2E X9
HEXZH0| 3.2 uol LXA 2E 9| st 50 g/m®, BIDIIASl 201 4,320 m¥/h,
BHOIDtAS BAES (u)Ib 1.74 x 107° kg/m-s 2 M, 2019t 5 m 0|1 =0IJt 4.6
m oI F&XEO| 24 cm 2tH2Z AXIE &I & I| (Electrostatic Precipitator,
ESP)E AIE5tH &3 Z2J|1= 0lat2 M &k 2 Xt StCF.

(1) XNEHN otNE Mote2 Usaez B0
& 2
=3z cd E
1 (8+2J o



GIOIM, g=UXe H3lZ, = AN SEM2, o = DRUN SEC
(8.854 x 1072 C/V-m), d, = LXNY, E,= B™= FHIIF MII0ICH
AR R0l B BAIY (F)IS ¢E, 01, OIAM E, £ B2

Ole4d &JIT LOIA RSl ER=E (Drifting

&I1& MIJIO0ICH O,

velocity), wE S%0olAI2.

(Ans.: w=
7
(2) O] ESP 9o HXlaE2 HAGIAI. &, X2 8™ 29] MI|E MDI|l=
6.0 x 10° V/m 2 ZCtD JIEGHD, YR SEAL= 40|10 D=, 1

N-m=1V-C O|Ct

Aol MOIZ2E2 e E 201 UL

(20 pt) 3. CtS0 =01& D=2 dEgH
Oletst MOIZ2E2 LA s etBoz g0l =& D, OICt. MOIZ2E2
dids2 2 AN UHEtU= el H==0 et ettt

= t+ Cleaned g tlet

Coll cted

Wiu
1A N=22 &H3F9 ald=
Vo=2A% HalRo d5%



T

N

Kl

ol

KJ
IH

T OICH

~ M
(=K~

95%0I Ct.

77:

E}-7

OtAI 2.

i0)

10

T
ol

W)
il

e

00

-
1o

ol
il

-

0

Ju
o3

&

ol
ou

-

o0

Ve 2 Do 2

=2
=

& (cut diameter, d,,)

) HEFEIY

2

(

| &E(duct) HE =2 150

A

0.85 g/cm-s, BHDID}

E(u, )=

FE

LHel BHOIDJEA

Cte
_ =

Ol 4,

SFYED ULH

0.0012 g/cm?d, Xt

2.0 g/cm®0|Ct.

(p,)E

ol
=T

FAIL. (5 pt)

?_

ol
=

HE22 E0X=

Cte
= =

)

3

(

Good luck on all your work.



Air Pollution Control Technology
(Class #: 3340)

Total point =90
Mid-exam.

Hour: 9:00 ~ 10:15 am
Date: October 25,2018

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something. Be careful with mathematics and units!

(50 pt) 1. Bt Zf =301 Chsll ZH&o| 7[=3tA 2. (42 =t 100Xt O|LH 2 7|&)

>

(1) 20| &==*(Reynolds number)

() BTIANEE HX[SIOX sl HIEACZEH YME= HiZ|7tA0 26t
oYM Y9y EHEO BE FOM Y2 M, THA=(drag
coefficient) & ZSt= HiH

(3) M 7| & X1 7|(electrostatic precipitator, ESP)OJ Al K| XISt DA}t Sh= O/ N HX| Q|
gA27[7t e = E%  ™IE  off(field  charging)it
SEAL

LS (diffusional charging) Ol E)K|01| AojLt= 0|8

(4) YRS At Z5, 7|, vt M2 A 7Ho| 2HA|

6) HUTTT7|O BRDY MAWHAD YA (&, D, - ASH, W -
AT E, N= 9F M3|Fol G, v = QR MR MR, p = 27
URIUE, p = Hi7tA UE, ¢ = 28 YXNZ, 4 = HI7IA HAE)



(20 pt) 2. 7t2 25 m, M2 08 m, 20| 6 mZ O|FN %l EE(duct) HEZ 150
mg/m32| SE& = YAHE=EEES 2Ret HIZI7tA7 RE(Q 200 mi/hE
TR AL ofm, HE Wl Hi7|7ta HEE(u, )= 085 g/cms, HiZ|7tA
U (p,)= 00012 g/cm?, YAASHO HREHD UE(p,)= 242 0.6 umet 2.0
g/cm30|LC}.

il

-1 —

(1) SHE W52 S5 Hi7| 7t BRFAEE T8HAI2. (5 pt)

>

EA
==

rE
Bl
1

&0

il

(2) £ TCHSHA|2. (10 pt)

(3) SHE HIEO R WORIE YRABHO HUSES HUBAIL. (5 py

(20 pt) 3. OfH HiEAIZOA ZTdst= HiZ[7tA WO ZHeel 7o At
WAXRIZAHO| 3.2 Ml—l OIXtA 2ROl =7} 5,000 mg/m3 Hi 7| 7FA Q| S 2F0| 4,320
m3/h, BIZ7|7t20] MM (4)7t 1.74 x 105 kg/m-sY [, Z0|7} 5 mO|11 0|7}
46 mel HYTIEO| X & ESPE ALESHY HIZH&7|E Ol5t=Z M TS AXt Sy,

ChZ2l 2t =301 EotAl=2.

(1) SXEHO| 5P HotE2 ChaAe2 #oEth:

q=372'( d Jgodszo

O17|M, q= YRtQ| HBIY, o= YR REMS, ¢ = SN RHEE
M| 7|0|ct. R

(8.854 x 102 C/V'm), d, = €AIAE, E, = YTH=F2 H7|T
o 2&3t= H7I=E(F)2 qE£, 011, 07 £
Mzlolct. T HE=1F HH™Fo| MY M7= 1.2
7Pg85ta, eE=0| Q7HE M2 100 kvO|dd, X
X102 1 Nm=1VCO|LC},

M E & AZXSo ™7|1%
x 106 V/mZE ZLCt1

o wHd=+= 40|Ct

—T—U-l

(1)-a) M7|Z Lo RISl B2 S & (drifting velocity), wE FZ8HA2.



(1)-b) wit= ALSHA L.

(2) HTIE ko] HE|E AlLBHA 2.

Good luck on all your work.



Air Pollution Control Technology
(Class #: 3230)

Total point = 80
Mid-exam. (26)

Hour: 9:00 ~ 10:15 am
Date: October 24, 2019

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something. Be careful with mathematics and units!

(40 pt) 1. Lt Z =30 CHSH 7H2FS| 7|=5HA 2. (Zh2E XICH 150X} O|LH 2 7|=)
(1) 252 HE(Stokes' law)

2 TAES HX[SX St HIEAZLREH LHE= Hi7|7t20] 2ot
=o/8-gHgsty S450 2F FONM Us W, ZEHA=w(drag
= d
3) BAEHAHN|(MEH 2z "WO|ZE"0|2ts BES SE oM AFE) 240
|
(4) =

(20 pt) 2. 7t2 25 m, M[Z 08 m, 20| 6 mE O|F 0Tl EE(duct) LHEE 150

|
mg/mel SEE Ze YR SHZ HRY HII|TIAT SBQ 200 mYhE



A

0.6 ume}t

0.85 g/cm-s, HiZ|7}

A LHSAI 2. (5 pt)

| -

—

=
=

=

o

7
2} X|cH 300%t O|LHZ 7|&)

J

Z
4

(

7| 7t20| BREZE AL (5 pt)
&, v, = 827] Yolq BRL50|cH)

—

—

e
=

=
7t

4

ol
=]

{E 0 FE LETHSHAI2. (10 pt)
E_|

S
=
S

S

X
N

0.0012 g/cm3, X}
g

2.0 g/cm30|LC}.

I

=

A
o

.l

L

—

VS
O

_I

(2 2EA H

TR QAL oM, HE o BY7I7tA HEE(pu,)
E(p,)

(20 pt) 3. C=

[m]]
=

Hr

ol

= Hi7t2~ HE k)

Good luck on all your work.



Air Pollution Control Technology
(Class #: 3247)

Total pt: 90

Mid-term examination

Hour: 9:00 ~ 10:15 am
Date: 21 October 2021

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something you learned in this class, if you do want to get a partial credit although it is just
one point. Be careful with mathematics and units!

(60 pt) 1. Ct30f| FO{T 2t S 30 CHSHO] 25| MEdtA|2.
(1) 25 A H&(Stokes' law) (50Xt O|LHE 7|5) (10 pt)
(2) &l0]&==%=(Reynolds number) (50X} O|L{ 2 7|=) (5 pt)

3) B3 VIO F Ao MKk V2 RYUE R0 HEHZ(N

vZtel 2t (10 pt)

Vi

=
iy
[l
o
oy
el
[>
fm
|>
IE
i
mjo
s
<
ne
o
A
10
o2t
r
A
|.|-|
i
-4
ot
>
$0
rir
0%
rz



2)-a YE0| HFE 2 8% (10 pt)
(2)-b B0 HEF 22 8% (10 pt)

(5) M 7| & T 7| (Electrostatic
=

o] =13

Precipitator, ESP)O{Al  UXIEHO]|
H(g)2 LS Aoz B ECh

H

rx
Ot
>
m
rir

o
(5)-c E,Of &2 0[X|= HES0o| &4

(10 pt) 2. Ct30 =0T 18

S
ofgiet MO|EE2 2A QK= get¥ez 1dF
X

o

YEds2 A SEA0 LIEfLE

t Dirty
= (‘ gas
\ inlet

Collected
solids

Rotary solids
withdrawal valve

Solids
outlet

ZREAS 7Pgct Ol MO|E 22| 24 WPA2 Chai 2L



A7|M, v = 25 E2IA (outer helix)Q| 3|, 7 = 28 E2IA (outer helix)2
VEE, p= 28 GXEE, p, = BI7tS B, ¢ = 27 YXAE, g, = HIZt2

HI=0|Ct oid MOIEES A S| ?let WS 2SN L. B, n = 95%0|Ct.

—

(20 pt) 3. 72 25 m, M2 08 m, 40| 6 mZ O|F0Z EE(duct) HEZ 150
mg/m32 sEE = YALEEEES RS HIZ7|I7tA7 FEH(Q 200 mi/hE
7D AL ofm, HE Wl Hi7|7tA HEE(pu, )= 085 g/ecms, HiZ|[7tA
U= (p,)E 0.0012 g/cm?, YASEEO| B E A0 Y (p, )= 242 0.6 umet 2.0
g/cm30|LC}.

(1) HE WE2 RULE Hi7|7tA0 BREEE FBIAI2. (5 pt)

() AE~ A HBORE BESIA. (10 pY

Good luck on all your work to be answered to the questions.



Air Pollution Control Technology
(Class #: 2611)

Total pt: 80

Mid-term examination (48)

Hour: 12:00 ~ 13:15 pm
Date: 16 October 2023

Student Name:
Student’s SIGNATURE:
Student [.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 75 min. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 can not do give any credit if you do not write anything — put
something you learned in this class, if you do want to get a partial credit although it is just
one point. Be careful with mathematics and units!

(40 pt) 1. C+= =S0f CHSHO] ZHEf5| MEStAl2. (Z4 2 100Xt O|LHE 7|E)

(1) FF X0 2t 85t= ol SR/t Wt (10 pt)

(2) 25 A HE|(Stokes' law)dt O] & HE8E = Y= =A (10 pt)

Q) 20 YE0| HF 22 4%, A AEESEE 2 = A= HE (10 pt)
4) BREAM SEELI|e HTlzES st &Y (10 pt)

(20 pt) 2. 7t2 25 m, M2 08 m, 20| 6 mE O|FO|Tl HE(duct) LHIEE 150
mg/m32| sEE e YAHY=EHEZ 2R Hi717tA7 FEHQ 200 m3/hE

R AL oM, =HE ol Hi7|7tA BEE(u, )= 085 g/cms, Hi7|7tA



UL (p,)= 00012 g/cm?, ALY = E
g/cm30| L},

okl
EN
A
ox
=
g
hil
S
=
rr
N
N
()
(@)}
-
3
]
N
(e}

(1) 5HE W72 72kle Bi7|7t20] BaE5EE T2, (5 pt)

(2) 252 YA HEOFEE TEHSIA2. (10 py)
3) HE HIY 2= HOX|= YXHESEH HAEEE ALSHAI. (5 pt)

(20 pt) 3. Cf30f FO{T D2 X MO[ZFE2| ot 0§ 20 F1 UL} B=

=50 EotA L.

-+ Cleaned gas outlet

Dirty

= gas
" Tal inlet

Collected
solids

(1) MOIZ=2| 2A Aot O 9| Bt eSS 280t W (10 pt)
(2) M2|staxt st BiZ7tA7E REEE ARUES FMYE SHEHRAE
B0 AN Y= ES| oot 1 0|F7 (10 pt)

Good luck on all your work to be answered to the questions.



