Introduction to Air Pollution
(Class #: 3328)

Final Exam.

Hour: 10:00 ~ 12:00 am
Date: 17 June 2002

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything—put something
you learned during this class if you do want to get just a point. Be careful with mathematics
and units!

(10 pt) 1. In general, stack testing is somewhat expensive and cumbersome; therefore,
usually only three tests shall be done and then averaged to estimate the concentration of
pollutants from the stack. A stack test has been conducted properly to determine the emission
of particulates from an industrial plant, and the following data have been obtained.

Test # Flue gas velocity Particulate concentration
(m/s) (mg/Nm?)
1 3.2 533
2 4.5 485
3 2.6 640

Each test represents the average value for a 20-min sampling time. Assuming isokinetic
sampling for the respective test numbers, calculate the average concentration of particulates
over the whole sampling time, i.e., 60 min.

(30 pt) 2. Prior to construct a new facility at an appropriate site, the emission of pollutants of
interest from it would be possibly estimated using a set of emission factors. Let us consider a
80-MW coal-fired power plant that will be built up and burn a domestic anthracite coal.

(a) Calculate a daily consumption rate of the coal having a heating value of 8.58 kWh/kg.
The electric power plant will be designed to be a 35-% thermal efficiency.

(b) Obtain a daily emission rate of SO2 when the coal has a 0.47%-sulfur content,
assuming an emission factor of 19.5S kg/ton at which the letter S indicates the weight
percentage of sulfur in the abundant coal in our country.



(c) Determine a daily amount of SO- to be essentially removed from the gas stream with
a volumetric flow rate of 80 Sm®min, if its emission is regulated below 270 ppm for
6% oxygen concentration.

(15 pt) 3. Answer briefly the following questions.

(a) Explain why a pH value of rain falling through a clean atmosphere becomes ca. 5.6
or less than.

(b) Why do Freon gases, i.e., CFC 11 and CFC 12, significantly participate in the ozone
destruction in the stratosphere, compared to other Cl-containing compounds such as
methylchloride and trichloroethylene?

(c) Explain both emission standard and air quality standard philosophies.

(15 pt) 4. We may face two common difficulties in measuring concentrations of air
pollutants in ambient air monitoring and source testing: (i) how do we choose sampling
positions at which a representative sample would be obtained; and (ii) how do we determine
the concentration of the pollutant of interest in it correctly? Usually, answers on these two
fundamental questions are dependent on the air pollution measurements.

(a) Explain ambient air monitoring and source testing.

(b) Provide suitable positions in order for a representative sample to be obtained in the
respective measurements.

(c) Give the most important considerations for correctly determining concentrations of
air pollutants in both measurements.

(30 pt) 5. The Sun is a gaseous sphere of radius ca. 6.96 x 10° km and of mass ca. 1.99 x
10% kg. The Sun energy, produced by nuclear reactions-fusion of four H atoms into one He
atom with a small loss of mass, is transferred to the outer layers mainly by electromagnetic
radiation which closely approximates to that of a blackbody at about 6,000K. For a
blackbody, the monochromatic emissive power relating to absolute temperature and
wavelength is expressed by Planck’s law
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where the speed of light in vacuum, ¢ = 2.9979 x 10® m-s, the Planck constant, h = 6.626 x
104 J.s, the Boltzmann constant, k = 1.381 x 1023 J.K!, Fg = monochromatic emissive
power, T = temperature, and A = wavelength.

(@) Show the above equation can be rewritten as



_ 3.7417x10°

I:B T 14384

(e ™ -2
where Fg, A and T are in the respective W-m2.um?, um and K units.

(b) Draw Fg vs. 4 spectra for the Sun at 6,000K and the Earth at 288K.

(c) Derive the following equation that is Wein’s law for blackbody radiation.

_ e
™ BKT
(Hint: Differentiate first the original equation with respect to A and then .......)

(d) Calculate the wavelength at which the maximum amount of radiation is emitted from
the Sun and Earth surfaces.

(e) The absorption spectrum taken for the atmosphere is given below. The y-axis
indicates the absorptivity of gases present in the atmosphere. Explain why global
warming due to the increase of the rate of CO. emission to the atmosphere occurs,
based on the spectrum as well as on the results deduced from (b) and (d).
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Good luck on all your works to answer the questions.



Introduction to Air Pollution
(Class #: 3258)

Final Exam.

Hour: 10:00 ~ 12:00 am
Date: 10 December, 2003

Student Name:
Student’s SIGNATURE:
Student 1.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! | 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 even just a point. Be careful with mathematics
and units!

(20 pt) 1. A & LA
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Xiclote NELE OI%% otLEZ CJOM—I Xiclot= A0l BHAHOIcts &
Otchet 22 Xl HSEE #8otRULt.
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Otcholl =&l 2= 2 HIEXNE UM =& HOICH 20 HIES5E 2 Xy =2 9
sEE JIE8 20IC0H
Hlf & X| & i ES 5 (m/s) Uxtat 28 5Z (mg/NmP)
-l =334
1st 2nd 3rd 1st 2nd 3rd

A 5.4 5.7 5.2 754 711 739

B 3.2 2.7 2.8 501 488 495

C 8.4 7.6 8.1 1,250 1,197 1,267
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AEEE

(1) 2t2to] HIEXE A, B. C OlA HIZSEE= A4 =2Fo

0

(2) 2 HISXHOAMN SES =HGIYS [, Qa = 500 Nm®/h, Qs = 300 Nm?/h,
Qc = 800 Nm®/h OICt. 2 Xtat SRS MHGII| 28 ™Hel&ddl LA

BR=TE ZHGAIR.

(30 pt) 2. RelLiet BESE Soiotel He XG0l RHES HE=2 ote
AetstggddAsS =0 Hd4otei) sttt 0 H=Es Adot)| Foid= &
Scitietel thletd 2880 el HEHEE2SNAE MESottoF et 8t
SIS HHEESHE 280 MW E M, TS =30l EotAlL

8.58 kWh/kg & [, otR0l AR2& = SHE
o €552 35%0ICt.

8322000 0.47%2 [f, L

| , 22 HiEE= S022 &= 2EHoAI 2.
Ch Ol B0 &&tet=0 et thEH ==

9.5S kg/ton OICt.

— T

(3) 0 LMAILZ22EH IS E HIJIDIAS |2 80 Sm®/min 011, Ol
L201etH HEZIZHUM 6% dAsE JIELZ 270 ppm SOz Jt
tHEsISII=22 HE=C 0l V&S 2HFAIIII| ?lot¢d 2 HHEOO0F
ot= SOz 2 2= HAGHAIL.

o

(30 pt) 3. Tt5 2 2&S 2+=ol J=0ot

(1) LoIEJIE=8ss RPolEE0i2t) 2= 0IR

(2) A0 E&2 0IXleE 6 HHZES (26, 2agE, SII1EA, JIE
| ~22 (light extinction efficiency)t CHD !

s5)9 & | s S22t 2| CHEd,
012 Ol A AZHZ (extinction coefficient) 0l Bt o= 2t



(3) JIZEAEY 20 SSAIEES €52 F= 01R
0 pt) 4. OFcHOll =O01& D82 2 HELHNAM y =0l == UEHY oI
= SEEBOILL ODOIA = = 2ol Lol L H6+E o2 JIFSo
BNOZ e S UX 290 Jls RS & # Ct.
(a) (b i)
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2 46 8 10 200 3
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(2) (

(3) & 5,730°C 2! EHLCZ2RH 2= 0 MEAR = 2 0.5 um WA =
SANHXIE &6ttt A+E HEXNE SH=Z JHEe B0 AN2=2FH
Zd=tl= 20 X0 i otes &GS Hitote E S 20/AIL.

Good luck on all your works to answer the questions.



Introduction to Air Pollution
(Class #: 3269)

Final Exam.

Hour: 10:00 ~ 12:00 am
Date: 16 December, 2004

Student Name:
Student’s SIGNATURE:
Student 1.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! | 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 even just a point. Be careful with mathematics
and units!

(20 pt) 1. A & LA
=522 0o U 22 2
Xclote AEL= OI%% otLt=2 EjOM—I Xlclote A0l B
Otchet 22 Xl HSEE #8otRULt.

A B8 C
Qa Qs Qc
y \ y
el
A H|



B & X & HHELE5 (m/s) AR EF 5= (mg/Nm®)
s83s S8z
1st 2nd 3rd 1st 2nd 3rd
A 5.4 5.7 5.2 754 711 739
B 3.2 2.7 2.8 501 488 495
C 8.4 7.6 8.1 1,250 1,197 1,267

(3) 220l HIEXIAE A, B. C 0A HIEST= UK 229 EHRsSTE
HAFSHAI 2.

(4) 2t ISXEHA STS =HEAZ M, Qa = 500 Nm3/h, Qs = 300 Nm?/h,
Qc = 800 Nm®3/h OIC}t. & Xtat 222 HMHGII| A8 Mel&dl 2 20A 2

BRsCE 2GS

O - O =2 =2 o

(4) &3t=tel, s, &30t 23Uz St 22 23t =2S2 NESEUA
4

=, [=3 [==)
HHEC= SO (EE 4% 0I&)E 3l+E &= A= &Y

(30 pt) 3. RelLiet BESE Soiote He NGl RHES HE=2 ote
AetstsgddAsS =0 Hd4otei) sttt 0 H=Es Adot)| foiMd= S
Scittetel It 2880 et HEHEE2SNAE MESottoF et 8t
SIS HHESE 280 MW [, TtS =SS0l EotAI2.

.58 kWh/kg & [, ot=0l 225 = SHE
o €552 35%0ICt.

(2) 0l RSAHE &R0l 0.47%2 [, 2 HHEE= SO22 &2 ZEHOIAIL.
c, 0l 220 &4&tst=0 et BiEH === 19.5

(3) 0 LMAILZ22H IS E HIJIDIAS |22 80 Sm®/min 011, Ol
L201etH HE=XHUHM 6% &dAsE JIELZ 270 ppm SOz Jt
tHESESII=22 HE=CE 0l V=S 2HFAIIII| ?lot0d 2 HHEO0F
ot= SO22 2= HAGHAIL.



(30 pt) 4. Ot =& HE= 853 == (Ozone layer) I et 23 H K=
Aoz AKX = =R &8HAGE = (Chlorinated compounds)%Sl s s&,
£H E2 B0 =10 U=, 012 X6t TS 2 S S0l &otAl 2.

Chlorine-containing compounds believed to attack the ozone layer

Global Estimated % of Annual
atmospheric atmospheric emissions destruction in
concentration, lifetime, that reach the the stratosphere,

Name Formula ppb years stratosphere (107 kg/year)
Methyl
chloride CH3Cl 0.62 2103 <3 6.1
CFC 12 CF,Cl, 0.48 > 80 100 39
CFC 11 CFCl3 0.28 ~ 83 100 2.7
Carbon
tetrachloride CCly 0.12 50 < 100 1.2
Trichloro-
ethane CH3CCl3 0.12 ~9 9 3.8

i
i
11%
>
X

(4) CHsCl 2t CHsCCls 2 R0 820 =€dt= HIE0l C
stef=0l bliol IH? ¥2 0172 €g80otAl 2.

(5) X< CFC 11, CFC 12 o 22 sist2Xs2 222 AZAH oo
Mo, RE L ABOI ZHMHOZ SN0 UM, AN 01S0l F2 o
SCE ASHASKE HYGIAIR,

(6) SER0 ZMGHE 052 MK B4 IHRYAS JI&6n I22H 28 4
As LESC| ATS HYTIAIL.

Good luck on all your works to answer the questions.



Introduction to Air Pollution
(Class #: 2790)

Final Exam. Open Books, Notes, and all Materials
If someone or you all want to use an internet search, that is okay.

Hour: 3:00 ~ 4:50 pm
Date: 16 December, 2005

Student Name:
Student’s SIGNATURE:
Student 1.D. Number:

Directions: Please enter your name on this page. Then put your John Hancock on the
examination and enter your student identification number above. Time allowed for this
examination should be about 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 even just a point. Be careful with mathematics and units!

Ol CHotOd 2teal EotAl L.

0[0

(4opt) 1. IS 2 2

(B)BHZEAAHHH =S Y

(7) 220 HEYHOZ HEZZ22H e =82 =545 E Z2HotLA &
M, S22 2a0] =&Y [ A0 IHES et
(8) OteiOfl =& D&Y 20l MEMF S2SUHAM2 & 1V, AS0HMe £
Vs2b2l ZtHDE V> VY [, Cr < CrE LIEHL = 0l
‘_\";‘7 N\ RN > Nozzle
V. = —!
/:/_T T A/ / /S //‘v.f
o V.>1 6 &l
Sample is not representative.

ZOZ FTII QA2 SO SIS

(9) eA=20l 2 X AXIctD A= #HE
Ob ©F 42°C JHAl SetACHD SHCHH 01
?

5H
M, == HiEC2 &2 8_‘.:_
ES

gddz= 20U XS



(20 pt) 2. HE =& LHOIA X 2ES BHEdle =2
E522 T ULCH 222 AWM it 2Aa 222 28 Ald8=2
Xelolte X20= 0|=2 otltE 20tM XMelotes J0l AHEO|2t= BHEH [ 20l
Otel et 22 M2l HEEE 2 -6tULE
A B C
Qa Qs Qc

Xel

=il

= 2 BHEXNEWAN SE MOtCH &

b = X| & HHESE (m/s) Xt 22 5% (mg/Nm®)
sd3 83|
1st 2nd 3rd 1st 2nd 3rd
A 5.4 5.7 5.2 754 711 739
B 3.2 2.7 2.8 501 488 495
C 8.4 7.6 8.1 1,250 1,197 1,267
(5) 4749| BHEXIE A, B, C OA HiE:es 2y 22O BAskEE
ZCh) JPAE St

FotAl2. &, 2 BIEXE 2| BiotA 22 HHNE2

T, Qa = 500 Nm3/h, Qg = 300 Nm?/h,

IS MG |18 Mel&dl E20AM2

RYS SWoIUS
AT 2H

(6) 2 HHEXBOAM RS

—/

Qc = 800 Nm?®/h O|C}.
HASTCZE 2AGAL.

g2 0l=2 &3 2d g2 HAE LIE LD RJACH

Oteholl ECHIIY (Clean Air



Act)0l ZEMetC HLEHR X 0IA DI—EEP%_‘?’_ég (U.S. EPA)OI BEUDIIES
OlH3HD| et +=Ho2 UE FHMIEES

Individual operating permit for Some major industries,

an industrial facility, e.g., a copper e.g., autos, gasoline

smelter or steel mi roduction

1t teel mill duct
Local
regulations
. ‘-_‘--IIIll-....
»

State regulations
to implement

the state SIP f‘cd.crul .
regulations for

autos, gasoline,

NSPS
NESHAP

SIP for NAAQS,

PSD. nonattainment areas,
emission trading, and
other regulations

T

[ U.S. EPA regulations to implement the Clean Air Act ‘

T

’ Clean Air Act, as amended, 1963, 1970, 1977, 1990 i

T

’7 U.S. Constitution, basic legal structure, common law |

Ol= 9o toleg2clel 224 M0 NSPS, NESHAP, autos (KtS I,
gasoline (Jt&g) 22 FRM=s = £ N NXIESHIt Ot HLHR0A
Ol=0l CHet #M=E= AE dAlct= O, 2 0lRE 2t&0l ’\*CHEAIQ

(30 pt) 3. RKcILtet F=2SE solte He X0 SAES AZZ2 of=

MEstagddAE =0 Hd4otei) 8thh 0 HES A6t M= S

fcltictel g ed chH% FANMAMNE MIEGt0F SHCH 8t
I

SIS HHEEE 280 MW Z

(5) 0l RAHE SER0l 0.47% [, 2 HHEE= SO 9 2= ZEHGAIR.
G Ol B0l &&= 0l CHE = H == 19.58 kg/ton OICt.

(6) 0] LMAILZ2REH HIEEE HIJIDIAS |22 80 Sm®/min 0/, Ol
220[2tH H=XA0UHA 6% &dasE JI=2=2 270 ppm SOz Jt
BHESEIIE2Z HEECE 0l JIES 2FAIIII| ?ot0 & HAHLIO00F
ot= S022 2= HAHOHAIL.

Good luck on all your works to answer the questions.



Introduction to Air Pollution
(Class #: 2817)

Final Exam.

Hour: 1:00 ~ 2:50 pm
Date: 13 December, 2006

Student Name:
Student’s SIGNATURE:
Student 1.D. Number:

Directions: Please enter your name on this page. Then put your John Hancock on the
examination and enter your student identification number above. Time allowed for this
examination should be about 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 even just a point. Be careful with mathematics and units!

(30 pt) 1. OFHOI =OIE DS 2t MEAAUAM vy Z0l S+ES LIEHH 109
4 AWEOICH OIJI0IA 2 4 UASO0l, WII LHOI ZXH3t= ofed IS0l 2l of
HMeiMo2 E4gs SN HUX YA0| ACHE 242 & 4 AUCH

@ (O HO €0, CO,H,0 © €O, H,0

0 1 Al i L1 411 L

01 02 04 06081 2 46 8§ 10 20 30
Wavelength (um)

(7) (@) 2 (b)2 MESAUHM NUHXE =2 E=xct= JIH < E MAIL
(8) (c)Oll HETt= JIMC SR} YHAZE AS0HAIL.

(9) & 5,730°C 2! EHLC2RH 2= el MEHA = 2 0.5 pm OIA =IO
AIHXIE S &ttt XI+1E HEHE SHz JIEE 74—?—0“ ANRZ2FH
gl

== 20 HUXIO i Eote L& E Htole HE S £FoHAIL.

0T JiT JQ

|'|_|>



(20 pt) 2. i Z& LHOIA X4 SES IEdle =2 AE2 Ooteli2t 20! Al
E522 T ULCH 222 AWM it 2Aa 222 28 Ald8=2
Xelolte X20= 0|=2 otltE 20tM XMelotes J0l AHEO|2t= BHEH [ 20l
Otel et 22 M2l HEEE 2 -6tULE
A B C
Qa Qs Qc

OtcHOll =UHE H= 2 HIESXNEUHA =S8 MHOCH EHE BHEE5E2 AN 222
s&E JISst A 0IC.
u EX| A Hl&EE (m/s) AXIAF 2R 5= (mg/Nm?)
=33|% =y3|$
1st 2nd 3rd 1st 2nd 3rd
A 5.4 5.7 5.2 754 711 739
B 3.2 2.7 2.8 501 488 495
C 8.4 7.6 8.1 1,250 1,197 1,267
OosE2

A, B, C OIAd Hiskle 2ia =

4 2mo o
201D JpE

(7) DFDF9| BHE X &
FotAl2. &, 2 BIEXE 2| BiotA 22 HHNE2

I, Qa = 500 Nm3/h Qs = 300 Nm®/h,

(8) 2 HHIEXBUAM RS SEHOIAS M,
Qc = 800 Nm®/h OICH. Xtat SES MHGHII A I LF0AC
BosktE 2EoA.



(30 pt) 4. el BESF ot L XG0 RHAES H2=2 o=

MestagddAs =0 Hd&otei) sthh. 0 HEs= A6t foiMd= S

Scltetel a3 =2 et MEHESEEMAE HMEot00F st &t
|

.58 kWh/kg & [, ot=F0l AR2& = A
o E5&2 35%0ICt.

(8) 0l RPHES & R20] 0.47% I, 2L H
1

L2 PHED S S0, 9 US ZHGHAIR.
Cr, 0] 2200 BTS20l et BHEX <= 19.58

kg/ton Ol C}.

(9)0I EFAIEZ22H HIEDE HIDIDIALl RF2 80 Sm*/min 0111, Ol
224012tH HEXZAUWNA 6% &daxsE JIE22 270 ppm SOz It
BHESEIIE=22 HEEICH 0l JI&S 2=FAIZII| ?lot0 2 HHL 0 0F
ot= SOz 2 2= HAGHAIL.

Good luck on all your works to answer the questions.



Introduction to Air Pollution
(Class #: 2806)

Final Exam.

Hour: 1:00 ~ 2:50 pm
Date: 12 December, 2007

Student Name:
Student’s SIGNATURE:
Student 1.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! | 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 even just a point. Be careful with mathematics

and units!

(5) 0I= EPA 2 EEUIIEUAN FEHRUL NLF20 RHASS 6K
E) ORI AE 1] dets dAtote HEFQ! o

| BHOIADE Q2= 2501 Ol i JE [ BHESIEIIES

(30 pt) 2. OIE X0l RHES A2 2 ot= AEH}FLHAE S=20 2&6tIL
g 320 0l H&= &do feclltictel tIlsd2d8 g0l Tt
F

8.58 kWh/kg & M, ot=20 AR2&EH=
=l ol €282 35%0ILt.

&
rx

9'2

=

Ko N
Mo
9 —
ne
pal

>

(13) 0Ol SAE KRS0l 0.47%2 M, 2L HIE== SO o LS
2

ZHGHAI2. ©, 0l <0l SA&tst S0l it BH=H === 19.5S kg/ton OILCt.

(14) O LTAL22H BHEZE BIDIDIAS K2 80 Sm*/min 011, OI &
OletH H=XAHUHAM 6% &4zt JIEl= 270 ppm SOz Jt



BHESEIIE=22 HE=ICH 0l V&S 2FAIZII| ?ot0d 2 HHL O 0F
ot= SO22 2= HAGHAIL.

(20 pt) 3. Or2HOll =& OgEe XEH 2Z (Ground-level ozone)2l A A1t
2EE =R HAHALISS BEWHFED QUL OS 2 230l 2H&06| EotAl2.

Ol Mot &

(2)ZZ2 ()2 S LoILIE BISS = [, 22 ()= ofE A =X
HHBIAIL.
(10 pt) 4. Ootel D OIM “Midget impingers” £0l €= HASEO0| ot JIs2
2Hef5] M=3tAl2
Probe (end
packed with
quartz or Glass  Midget Midget "
Pyrex wool) /H Stack wool  bubbler impingers :;111“
drying
tube
Type S Pitot
tube

Good luck on all your works to answer the questions.



Introduction to Air Pollution
(Class #: 3474)

Final examination (Closed BOOKS, NOTES and MATERIALYS)

Hour: 3:00 ~ 4:50 am
Date: 17 December 2008

Student Name:
Student’s SIGNATURE:
Student 1.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 ca. 2 hours.
Answer all questions on a separate paper provided. Be precise, logical, and ordered in your
responses. Show all your work! | can not do give any credit if you do not write anything —
put something you have learned in this course. Be careful with mathematics and units!

(30 pt) 1. Tt= 2 S S0l 2Ht0l ESHAI2.

(1) CFC-11, CFC-12 & Z& IZeI&ItAs QLESIIL FHL=2 QAL D
U[ULCLH 015 Zdl2tAXME CHClE S48 &Rotl) JUSUHE =06t

QCEZNHNC =8O =2 X=6HA €= 0l
(2) S=2H| (power cost) 2t HIOIA SIEE 20| 2t
(3) BH=& el (emission trading) &+E
(30 pt) 2. O X0 SHES o}
A0 0 Hzes Adst)] foiAesE &M R2lu
=] gt

_I
HEBH=SZENAME HES0t00F 8tCt. &t
LS =350l EotAl<L.

(1) AISE RHES 2HS0| 8.58 kWh/kg & [, StR 0 225 = SAEC
&S HLOIAIL. ©, 0 ZEAS E8E2 35%0|LC1.

(2) 0l SAHES S0l 0.47%L M, 2 BIEE= SO.2 2= Z2EHTAIR.
Ch 0] 201 24&tst=0ll CHEH BHEH === 19.5S ka/ton OICH.

(3)0I LFAIE22H HIZEZE HIDIDIALl RF2 80 Sm*/min 0111, Ol
L£201etH HEXZHUM 6% &AsE JIELZ 270 ppm SOz Jt
tiEaEJ)Ie2=z HEELE 0l JiE= 2FAIIIJ] Aot EE MAHAEI OOk
ot= S022 2= HAHGHAIL.



(20 pt) 3. ™ Z2&F WK
=522 HOo AT 222 A
Xiclote XHECLE= OIS oLtz
Otcier €2 Xl HSEE FgotULt.

Qa Qs Qc

(IEDNES HESSE (m/s) ATt 22 55 (mg/Nm°)
=33l =33|»
1% 2n 3" 1% 2n 3¢
A 54 57 5.2 754 711 739
B 32 27 2.8 501 488 495
84 76 8.1 1,250 1,197 1,267

(1) 222l HHEXE A, B, C 0N HiEZ=s 2y 229 BIstEES
|&HOEAIL. E, 2 BHEXIE 2| Bt A2 HHHA 2 20 JFE et

(2) 2 HISXEWA SES =X
Qc = 800 Nm3/h OICt. 2 Xtat

BosktE 2EoA L.

2 M, Qa = 500 Nm3/h, Qs = 300 Nm®/h,
SA=Z2 MM 8 BRI AR0AM2



(20 pt) 4. & 1S (N F)2Z2RH 2=(Lts) SANUXIS IIYYE 2ELE
242t BOIFED YD, O 2 = DIl Het iU ABERS 20iFD UCH
|28t AFAOIl JI=0tX Otellel 2 2201 E6tAI2.

2000 T T T 30 T T T T

E " it trial B i Outgoi'ng radiation from )

i, | | st 20K

?: w60 b (short wavelengths) J E 2 g

S § 10 ]

} Yo | A
2/1 s 0 / ! !
0 1 2 3 4 0 10 20 30 40 50
Wavelength (pm) Wavelength (pm)
(a) )
<8 1>
H,O
[ O, ‘,(_) 1,0 u) Co,H,0 0, O,
A
<+
o[
{)
0.1 2
& (um)
<8 2>

(1) Q812 22 = U= LEHS SHoIAIL. (BFEA 30 &t OlHZ D)

(2) 28 1 0l =& SAHEXSD OHE2Ee 2AHE HIE2Z2 6te, J8
2 A @O @= EAIE CO: It XIP22H30 Jldte 3&E 2=
HZ6tD 1 0IKRE A=cHA2. (HFAS Z2elotH JIsstE, 2F X
BIE Al 60 Xt OILHZ D)

Good luck on all your work to answer the questions.



Introduction to Air Pollution
(Class #: 7339)

Final examination (Closed BOOKS, NOTES and MATERIALYS)

Hour: 10:00 ~ 11:50 am
Date: 17 December 2009

Student Name:
Student’s SIGNATURE:
Student 1.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 ca. 2 hours.
Answer all questions on a separate paper provided. Be precise, logical, and ordered in your
responses. Show all your work! | cannot do give any credit if you do not write anything —
put something you have learned in this course. Be careful with mathematics and units!

(20 pt) 1. OteiOll =& H= 853 2EZF (Ozone layer) It 2EEAH K=
NeZ HAKNE=E =2 efEaste= (Chlorlnated compounds)%S ol s2 s&,
=3 5= B0 =1 A=, 012 #XLotH O3 24 =230 EotAl2.
Chlorine-containing compounds believed to attack the ozone layer
Global Estimated % of Annual
atmospheric atmospheric emissions destruction in
concentration, lifetime, that reach the the stratosphere,
Name Formula ppb years stratosphere (107 kg/year)
Methyl
chloride CH3Cl 0.62 2103 <3 6.1
CFC 12 CF,Cl, 0.48 > 80 100 3.9
CFC 11 CFCl3 0.28 ~ 83 100 2.7
Carbon
tetrachloride CCly 0.12 50 < 100 1.2
Trichloro-
ethane CH3CCl3 0.12 ~9 9 3.8
(1) CHsCl 2 CHsCClz 0fl 2J8t Q&S It 8 E E&ZGHAIL
(2) L=SWHIURLSEN 28t 2EC=S 2AFANO A AL UEs=2
HHGIAIL. (BFEAI 50 Xt Ol 2 JI&)
(20 pt) 2. (1™ & WY Al

Op O S
%%92 S0 UCH 222l AIZ0IA



Xelote HECL= O0l== otLt 2 20tA XMelot= A0l MEO|IStE EE [ 20
Otchet 2= Xel HEETE +HotAULt
A B C
Qa Qs Qc
eIk
A&
OtcHdll =& H= 2 HHEXEWAM =& MOICH 20N BHES5E2 AR 222
s E JIZe Aot
Hi = X & HHE55 (m/s) AXta 22 =5 (mg/Nmd)
=m35l =m35l%
1 st 2nd 3rd 1 st 2nd 3rd
A 5.4 5.7 5.2 754 711 739
B 3.2 2.7 2.8 501 488 495
C 8.4 7.6 8.1 1,250 1,197 1,267

(1) 2t2to] BEXE A B, C HA HES= ATy 2T FRSCE
[AIGHAIR. B, 2t BHEXIF Ol BHOIA RO SHEIN S 20kD DHE B,

£ M, Qa = 500 Nm3/h, Qs = 300 Nm?/h,
SAS HHGI| Qs BRI LR0AC

(2) 2 HISXHOAN S22 §
Qc = 800 Nm3/h OIC}.
HASTCZE 2XGHAL.

O o L

= 0x
= o
=39

(30 pt) 3. 0™ XG0 SPAHES A= 2 ol= AMESSELHASE ALGtOA &
fcltetel IS 28E0l Tet

=0 0 H=ls adot)l foide &M
HEBHESZENAME HEot00F tlt. &t
LIS =350l EotAl2

(A2 SHES 2HS0| 8.58 kWh/kg & [, SlR0 AR2& = SAES
&= HAolAIL. &, 0] 28 A2 Z28EE2 35%0|L0.



(2)O| SHES SEO0 0.47%2 I, 2L HIEE= SO22 2= Z2HGHAIL.
Ch, 0 201 &4&tat=0ll CHEH BHE Hl=== 19.5S ka/ton OICt.

(3)0] LEAILZEH == HIDIJIAS |22 80 Sm®/min 0112, 0l
X202t HEXAHUNA 6% dtAasE JIELZ 270 ppm SO2 It
BHEAEJ|I=2x2 HEECL 0l JI&ES UFAIIII| Aot L MAE OO0t
ot= SOz 2 2= HIAHGHAI 2.

ol [Ll'
-
=
rr
e
=
2
_I_
>
10
=
071
nE
HT
Hel
i

2000 T T 30 T T T T

Outgoing radiation from
earth's surface, 288 K 7]
(long wavelengths)

Incoming extraterrestrial
solar radiation, 5800 K sun
(short wavelengths)

(3]
o
T

Intensity (W/m2)/um
T
[
Intensity (W/m2)/pm
)
T
1

} Yo | A
2,/ L s 0 / ! !

0 1 2 3 4 0 10 20 30 40 50
Wavelength (pm) Wavelength (pm)

(a) ®)
<4 1> <dg 2>

m 5
O, O H,0 H,0 u) Co,H,0 0 €O,

IO
() | mN R

(.1 0.2

oH& (um)
<Jg 3>

XNRE PE =M (spherical black body)2 JIEE M, 0] EMZEH
BHEC= iU Xl= Ofelol =& S&t3°9| 8= (Planck’s Law) 22 2H
OoF A



2
F, =i¢ Eq. 1

(e¥T —11°

HIIAM, = MIAEHHMN 2o =2 2.9979 x

108 ms™, ph =
626 x 1073 Js, k= SMOIALZ 13 J

0
81 x 10728

=g3d4+0/0 6 =
OICt. Fs = SHZRH YsHe WUHXE, 7 = SMa 2k, 1=
SM=zFH gs&H=s XSl mWHEOIG f2 Eg. 1 = 0lSot:
AR=22H 2=SHe UXES IHE2 g2 UEIWO <8 2>

(2) Eq. 1 2% H Otelel Eq. 2 E = 2 s 4%ot, 0 A9 QOIS
JI£3HAI2. (A2 Z2l6te JI=6tdd, 25 X BIEAl 100 &t OlLHZ

JlE)
hc
- Eq. 2
™ BKT a
(3) <O 1> <O 2>0 =& 2A0H K 20k DA 2 HE HIEto 2
50, <% 3>0A O @2 EAE CO, I} XR2U30 Jldsets
HETE 2t2t H95l0 1 0182 A=A, (A2 22I51H J1=56td,
25 8™ BtEA 60 A O|LHZ J|=)

Good luck on all your works.



Introduction to Air Pollution
(Class #: 3335)

Final examination (Closed BOOKs, NOTEs and MATERIALS)

Hour: 9:00 ~ 10:50 am
Date: 20 December 2011

Student Name:
Student’s SIGNATURE:
Student 1.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 for this examination. Be precise,
logical, and ordered in your responses. Show all your work! | will not do give any credit if
you do not write anything — put something you have learned in this course. Be careful with
mathematics and units!

2
FH
A
ol
x
02
ol
=
Ho
N
MO
0o
g
&)
S
>
o
-

(40 pt) 1. T+= 2 2301l TGt
(1) CHOI LHONl CHr&F S7 2

(2) nEAZ MU 28t 43X Z== JI8g Z2, 1990 H=

8' [— [ =
JIB2Z Il W 240tA sE0l et JtE digast ALl 2% 1 0I=

(Hint: Oll&ah AlLI2ZI 2= drawing @2 &)

(3) FHE 2=(T)HA L& p EHE pE 2= HE Mt 2E Do AF
SE(duct) WHRE =& v 2 EWE M, 0l M2 & 0ls==2(Reynolds
number)2t = & SISt 2

(4) OteHoll =01 &l 0l = 2t




et ALAIOll JI=0H0d Otehel 2 220 EotAIL.

2000 : T T T 30 T T T T
5 Incoming extraterrestrial 5 20l Outgtc;li'ng ;?;::‘;’ég;m |
&E\ solar radiation, 5800 K sun & ealr s 1 : th
S (short wavelengths) £ (long wavelengths)
2 1000} 1 &
g § 10 : .
z 2 |

| A -
:/ L 1; 0 / ! !
0 1 2 3 4 0 10 20 30 40 50
Wavelength (pm) Wavelength (pm)
(a) (b)
<8 1> <8 2>
- H,0
1 O, 0O m 1,0 u , CO,H,0 0, €0,

H

3

o[

() I (‘l“r)w |
0.1 0.2 y 0.8 1
& (um)
<Jg 3>

(1) XI?E & =AH (spherical black body)2 JI&EE [, 0| EMZ22H
t (PI

BEC= iU K= Oteholl =& Z239° #HA (Planck's Law) 222 H

27hc?
hc

(YT —12°

F = Eq. 1

OIIAN, ¢ = TZAMEHUA 2o =2 29979 x 108 ms', A =
Z2HIAML0|0H 6.626 x 10734 Js, k= EX0ALZ 1.381 x 10728 JK!



2, A=

OICt. Fs = E=EXM=Z2H 2=4%H= UK, = =2
SHE22H 2%2=S= oldXe mIHEOoICH. f2 Eg. 1 2 0/&06t:
ANRZEH 2=Ee HUXES A &2 UEHWH <8 2>
AHON Q.

(2) Eq. 1 22H 0Otchie Eq. 2 E ¥ £ g¥s AYsGD, 0] A9 202
JI=0tA2. (222 226t Jlsol, 25 X BtEAl 100 Xt O|LHZ
Jl=)

hc
= Eq. 2
™ BKT .

(3) <O 1> <O 2>0 =X SAIHU XIS IHA2Ee] ZAHE HIge =z
otd, <& 3>0A O @2 EAI= CO. It XR&LEgH0 Jl0ot=

22t2 22|86l J|=5tY,

HFEE 22 496t0 1 0IKE Y=otA2. (

25 8 BIEAl 60 Xt O|LHZ D|=)

—

(30 pt) 3. HE XIF0i AELSIHALNMAS ALGHIA & B0 0l HES HEHTH]
Floid= S lLicte U280 Ot HEHESENAE HEot0 0k
StCH Bt 3D 2 MEHS 80 MW ILEE [, OIS =30 EotAl2.
(1AL E RHES LHS0| 8.58 kWh/kg & [, dtR 0 A22& = SAES
&= HAtotA 2. &, 0 28 A2 Z28E 2 35%0|L.
(2) 0] PAHES S0l 0.47%L [, 2L S = S0.2 &= ZEHIAIL

C, 0l B0 24tst=0ll CHE BI= A== 19.5S kg/ton OICH.

(3) 0 LMAILZ22EH IS E HIJIDIAS |2 80 Sm®/min 0112, 0l
220[2tH HEXAUMHA 6% &dasE JI=2=2 270 ppm SOz Jt

BHEdEJIE22 HEEL 0l JI=2 2EFAIDJ] /Aot €2 AL OOk

ot= S0 2 &= Hl&totAIL.

Good luck on all your works.



Introduction to Air Pollution
(Class #: 3335)

Final examination (Closed BOOKs, NOTEs and MATERIALS)

Hour: 9:00 ~ 10:50 am
Date: 20 December 2011

Student Name:
Student’s SIGNATURE:
Student 1.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 for this examination. Be precise,
logical, and ordered in your responses. Show all your work! | will not do give any credit if
you do not write anything — put something you have learned in this course. Be careful with
mathematics and units!

(50 pt) 1. CtE 2 230l THotK 25| £HGHAI2. (2 SEE Sk HE Eq=)

(1) CHOI LHOIl EMHote SRASEO| XAt JFAIE 2] 2 (BHEAI
60 Xt OILH)

(2) I2E & =3 (spherical black body)2 JI&& @, 0| EXMZ2H
ZC = UX= oFeHof =& Z2t39] YA (Planck’s Law) 222 FH &

J
& AL

27hc?
hc

(eWT —1)2°

F, =

OIIM, ¢ = TZAEHUIAN o =2 29979 x 108 ms', /h =
Z2IAS010 6.626 x 1073 J. OHAFAEZ2 1.381 x 10722 JK!
OICt. Fs = EH T

SEHZPH 2=

ANRZEH SHELHE £
otcHel Eq. (2)8 €2 =

KZ JtEg M XI72 Anax 8t (BFEAI 100 Xt OILH)

»
=



L Eq. 2
™ BKT .

(3) HEZRRH HI=T= ¢I|9 EEHZ Js2 0lx= =R NS
(5 JFXI)

(4) NEKI(E), THERH(A), 2SS (0), 2 A (A)2HS BHE AC2 LIEHHD
Ol AIC2RH U £ Q= SAMTHE D Ol XI2H2] Z+H (BFE Al 30 X+ O] LH)

(5) NIIQY2E Al2MFYES =22 0| 2+ XI0I&E  (BtEAl 100 Xt
OILH)

(20 pt) 2. ™ Z2&F WK
=52z Ho U 22 /\ 2
Xelote A20= OI%% otlt=2 20tA Xelot= 201 EH
Otchet €2 Xl HSEE #dotRUlt.

A= DF /\l/élt‘_i._:li

Olets &t =0

Qa Qs Qc

OtcHdll =& H= 2 HHIEXEWAM =& MOICH 0N BHESE 2 A 222
sEE J|IS8t A0IL.
Hi= X & BHE5 < (m/s) XA 22 S5 (mg/Nm?d)
=354 =354
1 st 2nd 3rd 1 st 2nd 3rd
A 5.4 5.7 5.2 754 711 739
B 3.2 2.7 2.8 501 488 495

C 8.4 7.6 8.1 1,250 1,197 1,267




(1) 222l BHEXE A, B, C 0A HiES= Ay 2EQ d7stES
|&HOEAIL. ©, 2 BHEXIE 2| BiotA 2| HHA 2 20 JFE 8t

= [, Qa =500 Nms/h Qs = 300 Nm?/h,
=&= MHotbI| flst &I P-0AE

(30 pt) 3. K XIA0il AESHALMAS ALGHIA & B0 0l H=S LG
fIfd= S R2lLtete toIsZEEd et HIEB=E2HMAE M=0t0 O

4 & 01
StCH &t SJIo HHESS 80 MW 2 JHEE M, O3 =30l EotAI L.
(1) AISE SHES 2HS0| 8.58 kWh/kg & [, StR0 225 = FAHAEC
&S HLOHAIL. &, 0 2HE A E8E2 35%0I0
(2) 0l SAHES ESt20] 0.47%L M, 22 BIEE = SO.2 2= Z2EHOIAIR.

Ch, 0 201 24&tat=0ll CHEH BHE H === 19.5S ka/ton OICH.

(3)0] LEAILZ2LEH HIES= HHD|IJAC t2 80 Sm®/min 0111, Ol
A22H0|etH EEFXAHOUHMH 6% AtAsE DI oz 270 ppm SOz Jt
HHE5I2IIZ22 M0} 0] JI=S2 GHEAII1D] A5 L2 XA Z 010¢
Sh= S0221 22 HAGHAIR.

Good luck on all your works.



Introduction to Air Pollution
(Class #: 3474)

Total point =100
Final examination

Hour: 3:00 ~ 4:50 pm
Date: 17 December 2012

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything — put
something you have learned in this course. Be careful with mathematics and units!

(30 pt) 1. OftH X| 0| MEtotHUMAE HHSIOA & B0 O] A= HABH

=
FsiM = S R2|LtEte] Y[ EH Yo Mt o =S IMME ME5Hofof
otC}. ot = 7(ol TS 80 MWE 78 I, Ctg =30 HotAL.

8% DOt WALO| 858 kWhikgl M, SHRO| ABEE QOiEr
o
=

, 0] & MAOl A& &2 35%0|Ct.

B
rx
el
-
fo
rn
o)

(2) O] FAES| 20| 047%2 M, LY HIEE= SO0 &S ZESHA L.
Th O] 30 &it=t=0f tieh HiEAl+== 19.5S kg/tonO|Ct.

3) O] HTAEZRH HiEEl= Hi7|7t29| K2 80 Sm3/minOl1, O|H
ZHOIEZHH HEFEZRANAN 6% MAsE JIELE 270 ppm SO.7t
HiZ5&7[&22 HEEICL O 7|&8 THFAIZ|7] #5106 &Y X HE[0f0F
St SO.2| &2 ALSHA| 2.



LHOA 2Ate 22 S HIESHE T AIZ2 of2fet 20| A

(20 pt) 2. O S
UL Z4Z4o| A|E0|M HiZE|

=522 Lo

rr
o
Pl
>

=] 1 =
XNelote ARLhE O|5F otLtz ROtA XE[sh= A0| BAMH0|et= TE M0

ofgfet €2 X2l AsE=E TdotRALt

A B C

/ QA QB % QC
SR
Al/\-‘

Ofajofl FOIF Ei 2t HISXIHOIM 57 WOLCH Qo{ T BES T YRHA BFo
2 M=

HIEXE HESE (m/s) gAY 22 5= (mg/Nmd)
5383+ 5382+
st 2nd 3rd st 2nd 3rd

A 54 57 5.2 754 711 739
3.2 2.7 2.8 501 488 495

C 84 76 8.1 1,250 1,197 1,267

HiZXE A B COM HiEE= YAy =2 BoskS
2

219
A LS. T 2t BiEX|F 2| B 7r Ao BHHA 2

2) 2 HiIEXHoM 7EE SE5t3S M, Qa = 500 Nm3/h, Qg = 300 Nm3/h,
Qc = 800 Nm¥hO|C}. AXty =EHS M| flet 7] f50AMe
Bosks 2.



(50 pt) 3. OF2Of =0Tl 2} =0 ZHEf5| EHolA| 2.

omnu

(1) S230| H&Al (70X} O|LHR 7|&) x A M= Zo| ofLl

(2) CtE =0 0T et 20| &g A £ AHE SLIFH(ELE
A dASHE Ol (50Xt O|LH 2 7|=)

U.S. Con b

(3) G3t=3tEtA | LBl CFC-120f| CHSHO

(3)-a) 7= AL BfstAl (5 pt)
(3)-b) X|EMO| QKO HHERC 22 H H{EEl CFC-128 RLES
SXZ X|ZB5l= 0|8  (5pt) (100 X} O|LHZ 7|&)

4) 7=t FEEeo tHEXN L oS 24 5 71X 7]

5) HiZR=SR 7 |2d=5Z gl X0 (80%} O|LHE 7|=)

Good luck on all your work to answer the questions.



Introduction to Air Pollution
(Class #: 3525)

Final examination

Hour: 10:00 ~ 11:50 am
Date: 19 December 2013

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything —
put something you have learned in this course. Be careful with mathematics and units!

(50 pt) 1. Ct= 2 20| HE5] HotA| 2.

(1) th7] tholl EXist= eAtS=E 2 YRR 7[(0y)2t SHE Thgm)Zhel A oA
U A,

(1)-a) 7tAl = (visibility) 0| 7t & 4 FerS F= dp2f atel 2HA
(1)-b) ¥I2t 22 =M TtA| = Zao| 743 2 /2

2) fElLietel =g 2HH §ENAZ = M,

3) 2a|Ueit 02 SojMq Cf7jshE B
S

Oz &t 2t AH S 2 SYERE7E FH2E dAst=0|

ol o (2 7Hx|)
2 ZE 7 20|18 (30X O|WZ 7]|=)



(4) Hl-xl_‘i%%t()l 80 MWO'_T‘_ %§%0| 35%O| —)'\—'FILE I:,—ln_l'x AlA-lO‘"A'I 8.58
kWh/kgll HEEE Z= FAUEHEEE=047%)2 AFEE M,

=

(4)-a) SH20| AFBE|E RIErS|

(4)-b) LY HiE = SO, & (HiEA == 19.55 kg/tonZE 7HI2HCH
(5) 7 |EEE AZXF Bl ZFet 0|2 At0|H (50X} O|L{ 2 7| =)
ENY 2 X|TZ2EE 2T Li7ks ZAM0|HX|Q| mpa
<

g
18 2> of7lof Cfet x| AMERS BOiFD
810 ot2fel 2t LE0| TBA L.

g

T 30 T T T T
E 3 3 B Outgoing radiation from
= Incoming extraterrestrial £ 20k ; -
ﬁg solar radiation, 5800 K sun & ealr th's surfalcc . 2?18 K
S ' (short wavelengths) £ (long wavelengths)
2 1000f | ! 12
2 : =y
s § 10f i
= 5
' Amax ¢ Rria
:/ | L 0 ! | |
0 1 2 3 4 0 10 20 30 40 50
Wavelength (pm) Wavelength (um)
(@) (®)
<JdEl 1> <JEl 2>
, H,0
0, 0O

. 2 b3 {U 1.0 CO, Co,H,0 0O,
| =~y -

Co,
Sl

0.1 0.2 0.6 0.8 |

oh& (um)

<Jel 3>



(1) XI7*E F& ZH (spherical black body)Z 7P3g W, O] SHZEH
Htz=g|= O XS Of2fof| ORI Z&39| HX| (Planck's Law) 2 2 EE &
AAEI--

2
. e cq.

CLEEY

R

o
0
2 o

= TIZMEfO|A Hlol £#EE 29979 x 108 ms', he
Ol 6.626 x 10734 J.s, k= EXOLASZ 1381 x 10723 J.K! O|CH
HNfH 2EEe UXE, T SHe 2k = SHESRH
O X|e| mpEOICt 2{°] Eq. 12 0|8t X|FZEEH HELR=

| 2= LIEILO <8 2>5 A2,

mH
m \d

my
o]

|0}

rr -
>|

0%

Wt rir o
Rali:i|
o

=
i
>~

o
njo
El

>
10 ]

0
O

).

(2) Eq. 1T25E Of2f2| Eq. 28 Y2 =
7|=stA . (A44E 2ot 7|=

71E)

2
=

oF

HE MAESI, O] Al(Eg. 2)2| 2[0|E

t=l, 25 X BIEA] 100X O|Li2

o

ot

hc

_ he Eq. 2
T BT a

2 250 Foizl SAo] |3t afzziel 2
810, <1 3-0M @I @2 BAIE COb XT2usol F|ofsts
%4 =

a
dEE 44 2%sta 1 O|xE ofeEdiA e (A4HdS EclstH 7|=5tk,
BF X YEA 60Xt O|LH 2 7|5)

(20 pt) 3. EFEZHOAM LY H7|ZFAZ(QOl 1,000,000 m3Ql Ot
DIHACREEH HIEEZlE 03%2 OtMBIEAN0E MATY =, 1 H7HE
Ofitot HAZFOf| STt SHot O A otEtA RS HiZEHAHMEE Solf H2HSt Xt
OtCh O], OfAtotErAQf OpitatE A 0| X| 72 H3tXA|4=(global warming potential,
GWP)& {2t 11t 31001, HiE=HAHHAIZO|A O|itztEra  EOHZFAZ
30,000&/tonO|C}. CtE 230f 7t2F5| ESHA| 2.

) HAHE = LY oAt A AZF (ton/day) (10 pt)



) 12 (oM ALt Opdt=tE s HAZE2Z Qo Zdst

rir

(2)-a) LY 2Lk O M EFAEE (ton CO,-e/day) (5 pt)
(2)-b) Y O|LtotErA HIZEAHE 2 RO X|= = (Rl/day) (5 pt)

Good luck on all your work to answer the questions.



Introduction to Air Pollution
(Class #: 3517)

Final examination

Hour: 10:00 ~ 11:50 am
Date: 22 December 2014

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything —

put something you have learned in this course. Be careful with mathematics and units!

(1) 2RI A ILSHA E0D SLEFR2I AE AH=EHS A
CHEXOI ol(2 JtXIRF )2t O 0l (10 pt)

(2) =320t Act= 220] XIR22H5H0 24 J16&tttn =g M, (10 pt)

(2)-b) 2= ZW AMAY H2L, 0|2 LoldES & £ A= 2t (100K
OILH)
B REE LD AU=0TE SHH Z2To HES M52 M, (10 pt)

(3)-b) ?12 (3)-a)2FH XUSANUXNES 2= MES L = Us Y

rr

Ol

(4) A AR d=I|=(new source performance standards, NSPS) 1t 2t2d45H0d,

(4)-a) H& M (100X OILK)

0lR) (100Xt Ol LK)

rir

(4)-b) Ol A ME Tot= HA(E



(5) CFCs2t Z2 Z3=2SEAN JE2S 2ES WUSE2 XSdte =R
0% (100Xt OILHZ J|=)

(30 pt) 2. O{H X0 MENRAEHSIHUNAE ALIISSHLA & EL,

SE|Ltete| |t Z 2o w2 TS MM (HR: EX| 212 MA)E

OI.5{7k7| o M=Sto{of otCt oM, HMEEEZ 80 Mw, SRSl LIt

sstak2 2+t 858 kWh/kget 047%, €882 35%, Z4tetE HIEAH £ 19.5S

kg/=OIL}. ChE =S50 EoHAl2.

MAOM "OAEHEARS(=/M7)E ALt Z[MstA| <. &, O

=]
=l
AT = LY 24A17F 365€ 7SSO 7oY.

N

) & MA0M "@0lI Gl =2 (kg/Bt7])"E AEBHY 7| X 5HA| 2.

(3) O] LHMA|MZEREH H{EL|l= Hi7|7tAC] |2 80 Sm3/minO|1, O]
ZAOIEHH BEZUOM 6% sk Z|E2E 270 ppm  SO.7t
=5 &7|F22 MEECH ?of (1)t 2)9 AE ZItE HIECe =2 & [Ijf, O

7I1EE TEFEAZ|7] 25t 2 MAHZ|O{0F St= SO0 &S AlLHSHAI2.



(A=A #2154 4] <R 2005.5.6 (% =)
o 3 ol = 3= A M
-Eﬂiulcdﬂ%ﬂ: 2% i £3
AEQ |4 E(AEA) DFIEFHE
BIE A (Azw = - )
B 3 4 A A (AfHE - Y

1. fisd+E

clgeE Busuel 439E%

D 8 ) o o i B A&
HES | Fade | A E | Aedddss | 4 E FEHY (kg/at71)
HE | NEE | 955 (&, /o)) A+ (G m<M=E

WARFFREAE4 . .
S oA (B Bl B2 %A
O t I:Hg-'ll;ﬂ'_z":l
kl/%k7]) ==

2. Als 99 FAREH AN JAHE

o . . -4 -5 . .

I6-1 H-2 165—3 ; -6 -7

. — } . 2443 | €443 | ; i
w| #EF | FaHS TEE Egé o fﬂ%.‘ w | 2EAF | dAdME
g| B (A 4% | (ppm) e s 4+ B—5<0H—6
d (sm'/2) (kg/g)
4
=
DAAdR=FEA

. . , B-4 15-5 P .

];:F_J. -2 l5—23 1‘:_3‘1“_@ &) ‘?1‘:“75] 15—8 Iy—

e | Fads | ddsE | TS | QT | 2947 | dAdER
gl #E | A 4= | (mghsm o S 2 4 3—5<B—6
th - 2 me/=m) (Sm'/g) (kg/4) =T " =0
™H

GdAdl EEA

EEFEFECINET)
AEgud

AEl

Hz2zA 154

d

34 989 4

ﬂ

c_lr_;]

A&l

@71

e L2

A=

(4= E= 2l)

# TH MR
. HlE A ﬂrﬂ*}%cﬂ]ﬁﬂ = 4
:‘. HlETH A7tSA7ISR AL
et}

ot A4 18(dEA S ol &5
?h'h?il-#: ol &&= A

||r

=) ﬂi—ﬂ k)
z AFAEAH

51317—-12811%
95.2.14 A

210mm>=<297mm
474 54g/m')




(20 pt) 3. O™
=522 &0
X 2|5t azcrf o=
Ofgfet &2 M| A8

|'|]|m ﬂJlO —]-.\I—

T35 AL

A B

JQ!'-

ofaol ZO|F Bl Zt IS X HOIM 55 GOICH A0jA HYSSE o}
sE2 7|28 Holot

2t =22

HIZEXE BiE5E (m/s) Uity 22 5= (mg/Nm?)
e ER g3l
1st 2nd 3rd 1st 2nd 3rd
A 54 57 5.2 754 711 739
3.2 2.7 2.8 501 488 495
C 8.4 7.6 8.1 1,250 1,197 1,267
(1) ZrZfel HI=EX|E A, B COAM HiEEl= YAy =EHQ HoskE
HASHAI . T 2 HfZX[F Q| HiZ7fbA 2o THHA 2 ZCHa 7 otCt
(2) Z HIEXIHOIA RS ZHBIYS M, Qu = 500 Nm3/h, Qs = 300 Nmé/h,

=X S
Qc = 800 Nm3/hO|C} QXA
BasEE 2SN 2.

PNE=4

=
===

Good luck on all your work to answer the questions.

MAst2| flet BT YF0M 2



Introduction to Air Pollution
(Class #: 3586)

Final examination

Hour: 10:00 ~ 11:50 am
Date: 14 December 2016

Student Name:
Student’s SIGNATURE:
Student 1.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 course. Be careful with mathematics and units!

N
o
<

=
=
|
glo
N
MO
glo
=2
]
1
Of
il
Ot
>
Fo

(8= A| 100X} O|Lf 2 7]|=)
(2) 555011t O|E BtEA| SFA|FO0f Sl= 42 (50X} O|LH 2 7]|=)

(3) L XI(H, (1), 8F (9, EZ RSN BAE H2= LIEHL L, O
HOZRH & & As FAERED oL X|zZtel 24 (EH=A] 30%} OfLY)

4) CH7I2E5dga L H5F2 X0l (RHEA| 50Xt O|LH)

(30 pt) 2. O X|F0| MENRAUEHSIHUTAE HE.7tSSHLA
FE|LtEte] 7|t 2ol el "o g =AM AL (E R X
OI.57k7| &0 HM=SHo{of oot O, YUMEEZ 80 MW, {FHEHELS
Fetak2 282 8.58 kWh/kgt 047%, @282 35%, gl

kg/E0|C} CtE S0 EtA 2.

ox
40

|
N
13 fot Lot
R
>
il

r

I

o on J
ic|

b
>
fot
Mo
=
My
!
>
rr nk

olot

Ul
wn



(1) EX M21= MMM "oAE0EHEZE(E/L7)"E ALt Z[x{SHA| 2.

Cf, O] U MAE LY 24A|7F 3652 7HS IO 7Y BHCE
[M=] A21E544] <A 2005.5.6= (g =)
<A wll & g A A
t}_a_wlcd’c!%“al: 2F 4 =
A9 (@A =(AEAA) TFREEEE
B A (FIAH = ]
R - N e (FAald= )
1. siEA4+E oladstes FilaEe] dAdE
@ ) Gl ) I 2 PR dEF
vl &1 FodlE LA A EAHAETE Hl & e (lgg/=k71)
¥ = ~] -4 = = == (E. k971 A (e:) @< =2
IdRFFUA . - .
= Bl AW = %A
= e ‘l:} ":'I] L=, Cleg/dF =] )
Pl Laed ) kgl HE
2. Al1E 2] FdalEs] AFe AFuMESE
; . m—4 B—35 ; .
-1 W—2 1y —3 . H—a B—7
. <l 2] o o] o
p| Mew | Fede | 9ves | FEAF | RUAF ) cgaz | anEsw
=5 H = » 2 = (ppm) (Sm ;;ﬁ ”\J—ﬂ"ﬁ a 5 16 —5>06—§
3
=}
e e e e |
. i . B—a B—5 .
im—1 -z H—E o o3 o) o = B—6 5—7
= 3 G = Ta » -~
J!: H = A 4 =3 -:1‘1_, I'|'|Il (Sm/el) (kg/2 a5 B—5>@B—6
BdANEZTEA
rizl@3 Ay ~dgd, AzzzAll1ge] 3 ¢sho = | k=] =] A uE s
A &g o}
A o =
A& (4= == g1
A=t
£ _I“H] }‘q—r
1. HlEAl+d @808 4d3l%s A9 G444 120dE3AsE olists A4 dduidh)
2. uﬂ-‘-:—?ﬂ‘ AFISACISE AR 1R EFSARASE olgste F=E4M4 A=x AuAEsAdd
=g o)
51317—12811% 210mm><297T mm
96.8.14 == (E87 54g/m')

2) BXl M21= MA M "@0IGHIE S (kg/Et7])"E A3 7| XHBHA| 2,

3) O] ETAIHERH HiEEl= Hi7|7t29] RHE 80 Sm3/minO|1, O|H
ZHO|I2IH EFEZHOM 6% MAsE JIESZ 270 ppm SOy7t
HIZ5&7|E22 HEEC f12 (N1 22 AE ZutE HEgez & Ij, Of

(0] -
o

7I1EE TFEAZ|7] 25t0 2 MAZ|O{0F St= SO,2| &E AlLHSHAI=2.



(30 pt) 3. <% 1>2 HY A XF=2FH 21 7= SAOHX[S mEE
2EE 424 EF0 QU <8 2>= Oi7[0] et o|HX| AHEHES Eo{F2
UACE. O[2{et At 0f| 7| Z510f of2of 2t B&E0f EotA|L.
2000 T T T 30 T T T T
E 3 : E Outgoing radiation from
= Incoming extraterrestrial A 20k : ; 4
r’i; solar radiation, 5800 K sun & ; calrthssurfalce '23181(
5 (short wavelengths) £ ! (long wavelengtix)
£ 1000} 1E :
2 z :
§ 1o !
} Yo LI
1/ L s 0 / ! !
0 1 2 3 < 0 10 20 30 40 50
Wavelength (pm) Wavelength (pm)
(a) (b)
<2l 1> <2l 2>
H,0
| IU 1,0 €O, CO,H,0 05 €O,
A
<
oD
0 LAl ]
0.1 2 4 06081
oh& (um)
<2l 3>
(1) XIT+E 78 ZAH (spherical black body)2 7+¥% [, 0] SHZEH
WE=rl= O|HX|= ool =0Tl EF A2 A (Planck's Law)L 2R E &
AAE|'.

Fy =

o

27hc?

Eqg. 1

hc

iy



c= ZFZAMEOAM Hlo) &HEZ 29979 x 108 m-s,

R

mH
n N

SHEEH Y9EEs oYX, T
O 4 X|2| mHEOlCE 22| Eq. % O| 830 X|FE2EH YWEE=
t+=2 LIEILHO] <8 2>8 YA,

o
o r|r J

njo
E
03
10

of

=
i
>~

0L
MWy rIr o
Rali:i|

O

(2) Eq. 122 Ef Offo Eq. 28 ¥ + HHS €Fotm, 0 Y

2440(0f 6,626 x 103 Js, kis EZBHASZR 1381 x 1023 JK- °|Ef~
SHol 2% (= SHEEH

q. 2)2l 2lojE

~(E
JlEstAl. (A"E EEI5tY 7|EdtE], 25 N REAl 60%F O|LHZ

71&)

b

(3) <& 1>Tt <TE 250 FO{F ALK At THEZE| BAIE HHEO

oo, <38 3>0M o @2 ZEAIE CO7t A|F2tt=tof 7|

StX 2EEA| 60Xt O|LH = 7]=)

Good luck on all your work to answer the questions.

a
22t 23851 1 O|lfE Ysoti e (A4S =25ty 7|25tk



Introduction to Air Pollution
(Class #: 3482)
Total point =75
Final examination

Hour: 9:00 ~ 10:15 am
Date: 20 December 2017

Student Name:
Student’s SIGNATURE:
Student 1.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 course. Be careful with mathematics and units!

(25 pt) 1. G2 Z =230 7t285| BHotA| . (A4t EAMQtE H|elstn Zbzh X|Cf
100X} O|LH 2 7|&)

(1) XA, L), EHE(g, EZI LN BAE 22 LIELD, O

=2 O
HOZRH 2 & UAs SATHE I L X| 2] £

2) dofjz 22| M8 =2 7t

JE

|>
mjn
ro
M
ol
E_|
=
Mo
[1kal
HuU
Ral
Jio
Ot
rir
N
0z
riu

@) HYI XITE SHE FYetn, BYI SHOIZD YA HE(Wein's
W) OI830I EfYT XTON BAEE oINS T HH2
HNeNoz Az

27hc?
hc

(e¥T —1)2°

F, =

T AU ce TUSLEIOM BOl £EE 29979«108 ms’, he
23 M0|0H 6.626x1034 Js, ke SXZOASZE 1381x1023 JK'T |, Fm

e A



SHNEEH 9EE= §UXE T SH 25, v SHEREH YHELs
O LA x| 2] mp&
4) CH7| QEXojet st HotE FOoA HE-HQ J|/HZ HEI| XA
Hoj+=E2 Z28-ot= 2
(5) =1 CH7|oMel AlZXiFEHEZ2  FESHL, 0|%01I EMSt=
7| REEEO s FYos WHol |XHQ Xto| F2F xixH U
Z™YHO| M2 CHE 0|7
(20 pt) 2. O{H S Z LA UKt =EES HIESH=E T AIE2 ot2liet 20| A
=508 IO QUCH 29| A[HoAM HiEkls YRY SEHE 4 A|EEE
Xe|ste AELCHs O|=2 oStLtE Z2OtAM ME|St= 0| A& Oo|2t= THE IfZ0
otzfiet 22 Me| Als=E +4otRILH
A B C
Qu Q Q
(20
VoA
N4

Ofzfo] {7l #= 2 Hi=X|HoM 58 WOt LOj T HiE S 2o YR ZEC
sEE 7|F°t Ao|Ct
HIZX[E HIZESE (m/s) AXY =& 55 (mg/Nmd)
F582| 5825
1st 2nd 3rd 1st 2nd 3rd
A 54 5.7 5.2 754 711 739
3.2 2.7 2.8 501 488 495
C 84 7.6 8.1 1,250 1,197 1,267




(M) 422l Hi=EXE A B COM HigkHe YAy =2 BoskE
ALstA| 2, T Zt BiZX|F el v 7rA gt BHA 2 ZCh TPEotot.,

=

-

—

(2) 2 HEXI A SBS ZHEAUS 0, Qu = 500 Nm¥/h, Qs = 300 Nm¥/h,
Qc = 800 Nm¥/hoOICh, QAHA 2ES M| I3t HEI| LTo|M2]
HAsES 2L,

(30 pt) 3. O{H X[Fo MENRAEhHSIHLHAE WL 7tsSHAX & ER,
SE|Ltete| |t Z 2o wel ToZHE MM L (EHE: EX| 212 MA)E
o1.577| &0l HM=5tojop oftct. o|mf, LS 80 MW, FHEIS| 2wt
satare ZkZb 858 kWh/kgt 047%, €282 35%, &4tsta HiEA = 19.5S

kg/=O0IL}. ChE 250 EoHAI2.
(1) EX M21= MMM "oAE0EHEZE(E/L7)"E AL Z[X{SHA| 2.
O O] ¥ A= LY 24417 3652 7HE LA ZHEBHCt

[A=] =l21&E2] <7A7 2005.5.6> (2 =)

TP EcrE A= 3 [2= = [ =
A=Y |@ -9 FCA E =) [z==a=s=a= [

D A (FAoH S »
e (HAzH = )
1. MiEASE cl2sts FUTREC] DS

) =3 5 (I I a1z B A ulE a9
= Fowa ~F -8 AMEAAA=EE Hl = Ak (leg/wE=1 )
H = 2] -4 =3 a5+ (=, El/9t=1) e [ =20 (0 < (I < (2

R R T ]
3 F " A (=,
ue‘tj-]:.

2. AMlE =19 faamlsESe AFe] S FBeRE

am—1 m—2 15 —3 s —a =3 5 — 6 15— 7
- = =) =] o] 2] = _ y
v Hl = & F ol = G e= ‘if =,:§ = "—]fﬂ:g =g« = =4 uil = 2
=3 W = Al 2 = {ppm)} R R = 2 5 B —5=0G—56
‘j = — (S ) (kg2
]
=}
DEAuEFaA
B—1 m—z B—3 " J;j_:ﬂ4§ c.»*l:*;‘navg =6 BT
Hl & Fao== “AdE= s T:H‘i__ o =g N3 = Bl =
= = = = = - -
i H = ~] 2 =3 (mg/sSm’) (Smrsel) Care ) a B —5=0B—6
=
@A el &8 A

THiFI@E e A==, AzzzA19ge] -l 215t = | w2 @ ulE S

= &% ok
| o 2
== (A = 2
A=t

#w Tl A=
1. siEHAld @Arad3l3s A5
z. HlE79 =AFFSAFISE AME 1

Theku] ko
51317—12811= 21 0mm =297 mm
96.8.14 == (21287 54g/m')

L[r_a‘

FA 12T AS2 1SSt F2=l w@Ich
Arr=PARS olaste Fo= =

1




2) EX M21= MA UM "SI = S (kg/EE7])"E LPESH0] 7| MBHA| 2.

3) O] HTAIEZRH HiEEl= HiZ|7t29] RE2 80 Sm3/minO|1, O|H
ZH02tH EFEXIAOM 6% MAEsE J|ELE 270 ppm  SOy7t

HiZ5|87|E02 MREICt 9o ()i 22 APY ZIE bR ¥ 1, o
J|1ZS WEAI7|7| 3H0] ALY H7E0fof BHe 50,0 Y HASIA| 2.

Good luck on all your works to answer the questions.



Introduction to Air Pollution
(Class #: 3336)
Total point = 80
Final examination

Hour: 10:30 ~ 11:45 am
Date: December 19, 2018

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything —
put something you have learned in this course. Be careful with mathematics and units!

(30 pt) 1. O X| 0| MEHALNMAE HH.ILSSI0A & Z2, 22[LtEte
Ci7|etd 2 Mo et To|-EfEZFEMALE Q-5 7H7 0 A Z=3t0{0F BiCt,
oM, 4T 80 MW, FHErS| ekt Hatar2 ZH2F 8,58 kWh/kg2t 0.47%,
Qa2 35%, &it3tE HiEA == 19.55 kg/=0|Ct CHS 230 HoIA| 2.

(2) Eit=tz2| "OIFgHiZE (kg/BH7 ) E LSO 2.

3) H{7FA Q] RE0| 80 Sm3/minO| 11, SOQ| HIESIE7Z|ES BERA
M2k 7|F22 270 ppmOICh 22| (1)t (2)2] 21t HIE L= g [, O]
71ZE TEAIZ|7] 2[0H0] 2 MAHEO{OF St SO,2| 2

(30 pt) 2. CtZ 2t =30 75| EHotAl2 (4 2 242 2|0 150Xt O] =2 7|=)

(1) F= 2ol AZzMF, LQLE=EEY Y8 SS0| &9 CHE Fo

=
=
7 (S)

) %é! pH < 56¢ Of "igH|"2ta X[Fot=H, 2 OolfE |9



T
-

(3) <1 153 <1 250 FO{T ALK 2t THEZHO]
8101, <12 3501 @It @2 EAIE CO,7 X T-24t3tof
108

N TH
X
H1 |0
ot

L®
OF i
rir
ox om

nsity (W/m2)/jm

Inte

Plivit
-
<

Al

Wavelength (jm)

<18 3>

4) SLEF7L SGAI- 0| mAets fIYSHA| B XY dAlSts HHEXN
0l(Z)a 2 0l 7(S)

(5) CHsCldF CClhol =HetAMOf M LiEfLEE XfO[-H2 FarAe| =AM,
HAtets Hel 247 LES 222 X5E 7t 2 0l#

(6) =, Ol= 52 B2 L2ts0M 7|29 22 A Mo E ?le Fa oy
C

(20 pt) 3. O] ArAT LHOIM DIMPHX|E BIEStE 2 Al22 ofgfet 20| A
=522 |0 AL Ao A|Z0M HiEE= DIMBXIE 24 A|l282 Ne[5ts
AELE 0|55 oftLtZ2 ZOtM XM2|ot= Z0| dXHNOo[et= TEh 0] Of2fet
€2 Nl ASEE 8ot ALt

A B C
y Qo Qg Qe
=
| ha
\__/

|



orgfof =0T #= Z HiZX|F0A =8 WOCH T HiES2ef OJM X 2
=

SEE 7|F¢ Ao|Ct

HIEXE HESE (m/s) YAty 2 55 (mg/Nm?)
538%|+ 58%|+
1st 2nd 3rd 1st 2nd 3rd

A 54 57 5.2 754 711 739
32 27 2.8 501 488 495

C 84 76 8.1 1,250 1,197 1,267

(1) 2442 BIEXE A B, COIM HiEE= OIMEX|S Bds=E ALSHA L.
C

b2t BiEAIE el v ot Ao BHA 2 Ztn JPE oty

—

(2) Z HIEXIEOA TS ZHAS T, Q, = 500 Nm/h, Qs = 300 Nm¥/h,
Qc = 800 Nm¥hO[Ch OIMBXIZ HAHsl7| 93t A7 YT0IAQ)

BRsEE B

Good luck on all your work to answer the questions.



Introduction to Air Pollution
(Class #: 3226)

Total point = 80
Final examination (39)

Hour: 9:00 ~ 10:15 am
Date: December 18, 2019

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything —
put something you have learned in this course. Be careful with mathematics and units!

(20 pt) 1. Ct5 2 =30 2HE0| EotA 2. (42 2|t 150Xt O|LHZ 7] =)

(1) BT X T BAUZHIZS 2424 CHIp= At HTp2AIEtD AZHE 0|

(@ HEST Ci7lojMel ABMHHS FED, OlSH EXjets Ch7|e Y2 WO
552 SHots weol YAl Ko| R0t MY U SHHO| MR T2 0R

(3) 7IEAEI SSAF Y| KOIHI LEILIE Tf7| SHSHAIBTIFOIA 0 S0f
thet T

@) Yot BAES YD YL FHUBY(ES)0| 2ES Tu0| 7|0f5t7| Y £

(30 pt) 2. OffH X0 =&

=]
=~
S EE MM (EE: EX M21= M)

|'|JII
r
>
i
™
nx
N
ofn
Ot
=
Ral
91-

2t 87, 7|28 21RO et

ANE QOI.5{7t7| 20 XN ESHojoF St O],
LHEI2 80 MW, LA ROl LHI N Hotar2 22 858 kWh/kget 047%, €22

35%, gitetE HiE A== 19.55 kg/E 0L} Ot 300 oA 2.

(1) ZX M21=2 MAM "oAHEAEHzEH(E/E7])'E ALtoo ZIAStA|2. B, 0



=13 L OlOo] ol ko) S
A™ s LY 2447t 365 JtE IO 7Yt
[¥=] =215 =2] <7A78 2005.5.6> (2 =)
= 7 ull &= =Fv3 Al
TFE - rE=A=E ) [2= = [ =
AMEL @9 F(A E =) [z==s=a= [
L A (ADH = »
GO - B e (A== »
L. siEAlse clase HameEs Admes
= = = i) o = <l =3 Bl = =F
e | Fawms ~b 8 sl EdR@ A= o = g f Cegd2k=1)
¥ = A 2 = A=+ (E. k=) A = (56 @ <D >4
ded 52 =5 ;
wEE R RS Bl A o= = A
/=1 | (ee/ 221
2. AMl1E =22 S3=tE8 ¥ A FwmEs
. ; as—4 is—5 .
m—1 B—2 B —3 1o 1= 65— 6 B—7
% ul &= T Fauls A== 23 c”“:g fﬂéfﬂ];_g =g«<a=3 < ul = %
;.i ¥ = ~1 4 =3 (ppm) n.rj-n 3-;:- (kgr/ed ) 2 5 16— 516 —6
=1
o= duvl &9
- . i5—4 I —3a p— .
=—1 B—2 B—3 o= o) o) of = B—5 B—7
dEw | Fasw | Age= | 220F | TEEE | cgan | ammew
B H o= A1 4 = (mg Sm') (s m ;:::' -:;gj‘?,__o] o 5 B —5=0B—6
el el = A
TRl EE =AY A W=E, Azzzalles] was elshed a == =] AR M= T
=& gk
b= | « o
=H =< (A = 2
A =t
w TdlAR5
LA s e ddad A5T S a 1 =oRE A 1S 22 gaach
2. MlETE AFSRAFSE AR 1RGEFSARAE olasts ds=sd H= =mE Al
Thelu] o}
c:-LSJ_.-—J_"SLJ_;T—'_ 21 0mm =297 mm
95 8. 14 =173 (2Eg = S54g/m'd

AR M21= MMM @O EiEF(kg/Et7])'E L8310} 7| T OHA| 2.

—~
N
~

(3) O ZHAE2RE HiEE|= B17|7t22] F&2 80 Sm?/minO|1, O|F zZ=Z10|2}H

HERANNM 6% M5k 7|Z22 270 ppm SO.7t HIEHE7|E22 HEEIC]

el ma @9 8 ZE HE2=z, 0 7[EE TEAZI7] fotq €Y
M 71|01 OF St SO,2| &= ALSHA L.
(30 pt) 3. <& 1>2 B X XNFZEHRH 24 L7t= AL K| 2] ﬂf’é*te” e
2ol AL, <" 2>= f7|0f tigt oA AMEZS 20310 QUCt O]2{gh A0

7|2=510f ofzfe| 2t HEE0| EotA| 2.



2000 T T T 30 T T T i

g I i trat tial 8 Outgoing radiation from

& T AR e Y earth's surface, 288 K ]

T solar radiation, 5800 K sun & (long wavelen i)

3 (short wavelengths) = 4 8

2 1000} z

2 2

5 § 10f -

= : G

D Amax P Amax
:/ ! L 0 I/ \ |
0 1 2 3 0 10 20 30 40 50
Wavelength (um) Wavelength (um)
(@) (b)
<8 1>
H,0
b O o
1 Y O H,0 HO CO, CO,H,C <_>ﬁ
H
3
i W \/ @
0 ! L"‘ - | T |
(.1 0.2 ).6 0.5 | 4 6 0 20
oHE (um)
<8 2>

(1) XITE 7 SN (spherical black body)Z 743 M, 0] SHZEH &L=

Ol X|= of2Hofl FO{ Tl Z23 2| Al (Planck’s Law)L 2HE & %= QIC}
27hc?
Fy = Eq. 1
(ek/lT _1)15
O7|M, c= FISAE OIM "ol &2 2 29979 x 108 ms', he SZUIA M40\

19| &
6.626 x 103 J.s, ke 'ﬂé#i 1.381 x 102 JK' O|C}. Fee SHZEEH
W=l X, T S 25, = SHESH YEE= 04X THEO|CE
?e| Eq. 18 0|83t X|F=HH W= I: OlHX|ZE oo g2 LIEHLYO]
<Jd8 1>5 oA,

}ﬂlH[

2) Eq. 122H of2je| Eq. 22
J|estale. (Z2eg 2alsto] 7



_he
™ BkT

71045t MEE 2442 st O O|/E
o= st HEEA| 100X} O|L 2 7|&)

Good luck on all your work to answer the questions.



Introduction to Air Pollution
(Class #: 3180)

Total point = 100

Final examination (41)

Hour: 9:00 ~ 10:15 am
Date: December 21, 2020

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything —
put something you have learned in this course. Be careful with mathematics and units!

40pt) 1.CHS 4 =22

=2
r

2Hefrs| ElA| 2. (ZH2 | 100%} o[ 2 7| &)

mjo

SKl(black body)2 7tEY O, O|ZREH ks 04HX|=
(Planck’s Law)2 25 E L}EH 4= QI

T, ey
=)

o
ECE Rl

27hc?
hc

(e¥T —11°

Fy =

O 7|M, c= TISMEHOIAM YO £EZZ 29979 x 108 ms', he S&IAAL0|H
6.626 x 103 J.s, k= 2FOAER 1381 x 102 JK' O|CH Foe SN ZEEEH
HEC = OHX|Z TE X9 2%, A= SHEEH &EE|= of{X|Q mEO|LCt,

rfo

(1)-a) SHQ| T7t FOIE B2, Fet 1 74| A (5 pt)
(1)-b) Wien's lawE 27| Q|st gitH (2 pt)
(M-0) SHQ| & H=HXIE 7 += A= HEH (3 pt)

2 ¢
24
=

st ztztol AlZMAY (5 pt)
AXF Ol kfo] 29 1 0[8 (5 pt)



(3) AdH|(acid rain)= pH = 5.62Ct 28 ME Wst=0|, Ol= 7| & CO, =7t
350 ppm¥ [{O|LC}. 0|2t 2T},

-a) 7|& pH7t 5621 O|72F ALt & (5 pt)
(Hint: H,O + COx(g) < H,COs(aq) <> H* + CO5 IS o2 M)

-b) 3t2t0| Mauna Loa ObservatoryOlM ZHEE 2020F 118 =HI 2l CO,
EE 412.89 ppmelHl O|E 7|EL2 =2 tHdH| ORE Jt5dt= pHE ALtdt=
= (5 pt)

0L OH"'\

(4) MR d57|E(new source performance standard, NSPS)1t £t S0,
(4)-a) NSPSE ME5dl= oAl O3 & (I A2 2F) (5 pt)
(4)-b) NSPSE X Edl+= Ol (5 pt)

(20 pt) 2. OffH AT LHOIM DIMHX|E HiESHE T2 A[E2 Of2iet 20| M 2522
50 QUCE ZHZto| A|EOojA HBiEElE DIMBERIE 24 A[2E2 Me[ots ARME Ol5S
StLtZ ZOFAM AME|shs Aol FAMZHMolgt= EHE MEOof orier #2 N2 ASES

T3t ALE

n

»
m
M

Qa Qs Qc

M T

oo
Y

i

otefol FoiZl #= 2t HiEX|FM 58 mWoOict LT HiEH=et OjMEX|S] =S
7| &t AOlLt.

HEXIE HESE (v/s) URHY 2 5E (mg/Nm?)
=334 o R
1st 2nd 3rd 1st an 3rd
A 54 5.7 5.2 754 711 739
B 3.2 2.7 2.8 501 488 495
C 8.4 7.6 8.1 1,250 1,197 1,267

(1) Zt2to] BEXIH A, B, COIM HHEES DMBRIS BRSES Aol B, 2

Hi S X2l Hi7tAgte| BHHA 2 20t 7 Stot.


https://en.wikipedia.org/wiki/Properties_of_water
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Aqueous_solution

(2) 4 HiEXEoM RS F8otAS M, Qu = 500 Nm?/h, Qs = 300 Nm?/h, Qc =
800 Nm/hO[Ct. OJMEHX|E KA it Y] YF0Mel ERskES
25 2.

(30 pt) 3. O XG0 =HTHAE A2 7tsotnAt & B2, 7| E 2ol et

X M21= MAHE .577| 20| XMZSH{oF otCh Off,
ZtZ} 8.58 kWh/kg@t 047%, @882

(1) EX| HM21= MAOM "@AEUEARZ(E/L7])'E A LSHO 7|THSHA| 2. T, O]
A= AU 2447 365 JHE SO T BCL

—

(A= #A21542] <7A"8 2005.56> st =)
AARE T2 AA

TEF=HERAE R [@= 2 [ =
=& DA EAE =) |l@Fass4= |
SF A (dstd = )
B4 F £ AA (AR S y
1. MEA+E olgtte FidstEs &3 N_ i
@ ) @ @
ol E *} h?rcrﬂzdcd"- = = R
tdi d=4 (E. k571D A+ (%)
gEnETaES G A W A
L) (g/ab=1)

2. A1z =l9 st A AFuiEF

. ® -
B—1 w—z B—3 e e H—6 H—7
G| A== | Foas | asss | 2297 'j‘q%:ﬂﬁ Zzh<4ad | A dE D
| B= A A = (ppm) ey | e a2+ B-5=<B—6
2 2
i
=
N . B—a
B—1 —2 18—3 o) o) E
ez | Fadas | Avss | 227 CEE R
i W= ~ 4 =3 (mg/Sm') ‘_,;‘ e , B—5=<B—6
@ A el E e
riFlgF Ay Mg, A2zzAlge A oshd d w7 =] AR MESFS
A& gl
=1 o 2
AED (M= e 2D
A%

= FuEl AR
1. #E: A5 Q“J*I»%Laﬂ’o‘
2 WETE AshS A ~
1)

:)LSl —1lz2g11= 210mm>~297mm
96.3.14 == (PNE87 54g/m)

) BX M212 MA M "0 EHZE S kg/27])'E LHEBHA 7| MBHA| 2.

3) O XA H=EH HiEE= Hi7|7tA2 RE2 80 Sm3/min0|1, O|H ZZ0[2H
HEZHOM 6% ttasE 7|FE2E 270 ppm SO,7t HH§6197IT9§ HMEEICH
ol (it )9 Y ZAWE HERE, 0| J[ES UFAZ|7] f5tH LY
HAHE|O{Of St= SO,2| La HASHA| 2.



(10 pt) 4. <1 1>2 B U X TREE 21 Lohs 2AUX|e] Y EEE 242
BOIFED UM, <1F 2>& Tf7|0) Cfgt MK ABEYS HoiF D QUCk 0|23 Ao

7|=3}0] of2fe| 2 HE20f oA L.

2000 T T 30

Outgoing radiation from
earth's surface, 288 K
(long wavelengths)

Incoming extraterrestrial
solar radiation, 5800 K sun
(short wavelengths)

Intensity (W/m2)/um
T
L

Intensity (W/m2)/jum

Auax ! Amax

- o 1 L
0 1 2 3 4 0 10 20 30 40 50
Wavelength (jim) Wavelength (um)

(a) (b)
<72l 1>

i H,O
0 H,0 CO,COo,H,0 0O, CO,

,JWL \Mﬁm ', ) '@/,‘

i
I
0.1 0.2 (

Absorptivity (a.u.)

g 10 20
Wavelength (pum)

<J&l 2>

<2 2500 @1t @2 BEAIE CO,7t X| 7244310 7|0fdst=
I I%% St=SIA| Q. (A2 2Elslo] 7|=6lE], RF TN HIEA|
100X} O|LH2 7|&)

Good luck on all your work to answer the questions.



Introduction to Air Pollution
(Class #: 3244)
Total point = 100
Final examination (40)

Hour: 9:00 ~ 10:15 am
Date: December 20, 2021

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything —
put something you have learned in this course. Be careful with mathematics and units!

(50 pt) 1. L2 2 =30 &3] EotA 2. (ZF 2 Z[tH 100Xt O|LH 2 7| =)

(1) X7, EfY 52 SH(black body)Z 7HE% M, O|2Z8EH == SANHX =
%+39| Xl (Planck's Law) 2 25 E LIEtH 2= QIC}:

27hc?

hc

(ekT —1)2°

me >

F, =

O7|M, c= ZTIZAMEOIA Hlo =22 29979 x 108 ms', h= S2JA40|H
6.626 x 103 Js, ke 22X 'E'Jé—’FE 1381 x 1023 J.K' O|C}. Fe= ENZEH
== Y X|E, TE SN 2%, SHZEH YEE|= o X| o mtEo|C

(1)-a) SH2 TE QCHH, O] SH|7F = 20 2 Fo| HBIE HY (5 pt)
(1)-b) E3 x%ﬂOﬂM SHO & SAMHXIE T = JUs W (1)-a)0M
2T YEE 7|1ELE) (5 pt)

(2) LZ% I Z(ozone layer depletion)d} ZHE 5|0,

(2)-a) CFC 11, CFC 12 &1t 22 Go=2AEaR/E
I

= 5t OlfF (5 pt)
(2)-b) Gt EREIAT = 0TS o

oIfl 2 O[] (5 pt)

3) H7|2E8H 23 YSOA At WA jt1|7f LT (R I'—fEPOI 87
g7 dRE AN, olets Ee| FHMI XTEF(REILEte] B2 EFA-E)2

0|'_I

0
o
1 A
30
rir
)
o
)
e
ry
Ot
ﬁ



-a) Al AehS X[ E R0

)-b) #12| (3)-a)2t HAE= HEHR 055 =12 01& 28 (5 pt)

(4) 4AtdH]|(acid rain)= pH < 5.6% & LSH=0| O]t BEHSBI0,
-a) 7|& pH7ZL 5621 O|R (5 pt)
(4)-b) tHHIE RAUS= 2 7| ESE(S)1 02 7|0 &E (5 pt)
(5) H=0A AlZXHF Al, EPA "Method 670 FOIT A|ZXFIXE Y2z
AHE3H=0| 0|2t 2H&H5IY,

(5) a) O] &X|e EHol FHQAE (5 pt)
-b) O] X[ O{H A|RE, ojH SO = xiF T W HEsX| B (5 pt)

(40 pt) 2. O XG0 =HTHAE HE.7tSotnxt & E2, Uo7 E 2ol et
o g EEYMAMEE EX M212 MADE 2-5{7h7| 20| MES5tofoF ottt o|my,

o Fok=Ne)

=
LTS 80 MW, EXA=C| HEI T 2hetEF2 212 858 kWh/kglt 047%, €222
35@, gitotE HiEA == 1955 kg/ E JtsYds= 365201

o =2T1L
PR 25 AX2] 100%0ICt Che 25

i
(@]
_ITl_
°
-
!

>
1o

gr
it
Ot
=
lo

(M) okl Al M21=2 MAS 20310 A=, o= MM, 7t 2Rt OlfS
2SI L.

A E R A
3

GHed AR

@
AeddARG 1= EREs .
(B W/ A 5 (%) Q==&

A
B—5 - -
o W5 -7
Ao | zd9% | 4asse
2 = B-5xB—6
A
®-1 B— B-8 B—
Mez | Fom zgddz | AR
® Wz 14 % 2 5 B-5%@—
@A A=
TRylgE A AdE, H22zAL1ge] TR ¢l d flﬂﬂ AFMEFS
Az

Kl o 2

O EHEZZMMONM "OAENEHZE(E/E71)"E ALSHA 7S 2.

(3) CI'SHiZ S MMM "@0 FE = ZHkg/Et7])'E £HE3H0] 7| SHA| 2.



(4) O] L™A|MZEEH HIEE[= HiZ|7t22] &2 80 Sm3/minO|L, O|& X7 0|2tH

HEEZHNNM 6% MasE 7|29 2 270 ppm SO,7t HIES|&7|Fo2 HE
o @1t (3)° AE ZIE HES=ZE, 0 J|[EES TEAZ|7] L350

M7 £| 01 OF Bhi= SO,2| &= ALSHA L.

(10 pt) 3. O A RE LHOIAM OJM XS BiEots 2 Al22 Of2iet 20| M =
Vi

=3
|0 ACH A2 Ao HiEEl= DMHXIE 24 A[2E82 M2ots ARL=
SLtZ ROFAM ANE|ot= Z0| EMAHO|Z= &
3ot ALt

Qs Qg Qe

N
Lo |-z /

zlCt.

Qlo
==

==
o M=ol otier #2 M2 ASEES

Ofgfof =0T #= Zt BiZEX[FHOAM &7 MotCt LO{T HIEHEQ DMHX|S sEE
7|23 Z40|Ct.
HiZXE HIESEZ (m/s) LAY 2E 5Z (mg/Nmd)
58325 58325
1st 2nd 3rd 1st 2nd 3rd
A 54 57 5.2 754 711 739
B 3.2 2.7 2.8 501 488 495
C 84 7.6 8.1 1,250 1,197 1,267
(1) 229 Bi=EX|E A B, COIM HiEE|l= DIMTX|S] BRsEE AMSHAIR. T Z}

HiZ X E 2| Hi7tAgto| THHN 2 20t ZHg Sy,

- 1= E

(2) Z HIEX| ™M S2S SHEIAS [, Qa = 500 Nm3/h, Qs = 300 Nm3/h, Qc =
800 Nm3/hO|Ct OIMTEHXIE HNAHsHZ| <ot AE7| LF0AS HAsEE

2T L.

Good luck on all your work to answer the questions.



Introduction to Air Pollution
(Class #: 2606)

Total point =100

Mid examination (23)

Hour: 09:00 ~ 10:15 am
Date: 6 December 2023

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything —

put something you have learned in this course. Be careful with mathematics and units!

(40 pt) 1. L2 2 =30 &3] EotA 2. (Z+Z 2|t 100Xt O|LHE 7| =)

2) €= BiZrALE CH7| Lo EXSte 72822 (5)2 AMEE MF6H
2785t AL g o, (10 pt)
(2)-a) =1 H7|E O

(@] 7
- =
(2)-b) A=A FE S FAEe |AHQ X0 72 1 O|f

=0, midget impinger, air-

(3) Y HYZFAZHQ)O| 1,000,000 Sm3Ql OffH IS ZHE 3% CO,& MAHsI
O|E =AM E Solf THolfj(AH2H7+4 = 30,000 /ton)StAXt 2 If, (10 pt)

(3)-a) CO2| € MAHE (ton/day)
(3)-b) €& CO, HiEHHZ = (&/day)



(4) AHdH|(acid rain)= pH =
350 ppm¥

-a) 7|& pH7t 5621 0|72t A

(4)-b) pH < 5.6

(10 pt) 2. <& 1>2 E{Y & X|F22H 21 LI7t= SAO|HX| Q| & E

| mjo|ct.

Ol ef 2

562CF A2 IS

& (10 pt)

ot

|AI_|- HiEH

od

LSt=6, Ol=

(Hlnt HZO + COZ(g) ad HZCO3(aq) — H* + CO -

HOFED A0 <O 2>

1>

A

J}'_ i
>

a3
Me2 2t

ox

T

O AbAd

- - O

H| 7t 2t

t=O0X|=

HAHLE

CH 7|

M

HSoz 49)

H 7 =2
e —

= COo, s&E7¢

Z+Zt
==

CHZ[ofl Ciet o HX| AHEHS Hoj{zF=10 QT
2000 30
1o [\ ommm—m
”g . ; i (long wavelengths) ‘
% ful | |
| ) e |
4 UO ;O £0 30 40 ;0
Wavelength (m)
(®)
<13 1>
- | H,0
s O H,0 H,0 COo,C0,H,0 0, CO,
£ | Y 1 Oy qﬂ H. | ’”\v/’—\q ‘ /‘J‘*v’“
£ .i @l | @
% | E’ \,’ (&Y \J{ &)
< ;)J S ‘~ T /ﬂ\/ - I .
0.1 b 06 L B 10
Wavelength (um)
<8 2>
S22 510, <OF 2>0M @1t @2 #EAE CO7t |72t 7|05t=
TSt 1 O|RE A4=5tAL. (100X} O 2 7|5)

(20 pt) 3. O™ ALHZE LHO|| OJMHX|IE HYESH= A B, C A|[H0| RULCE Ot2Ho] FOT He
Z Hf=EA|E0M J7E WOCE FOEl BiES5 2o O XSl =& 7|&F3 AO|C}
HiZXE HBIESEZ (m/s) LA 22 55 (mg/Nm?)
g3l g3l
1st 2nd 3rd 1st an 3rd
A 54 57 5.2 754 711 739
3.2 2.7 2.8 501 488 495
C 84 7.6 8.1 1,250 1,197 1,267
) Hi=EAIE A B, COM HiEEl= OMEHXS HAsSEE AHMSHAIR. T, Z

HiZ AlE22| B 7tAEe| BFHA 2 2T ISt


https://en.wikipedia.org/wiki/Properties_of_water
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Aqueous_solution

(2) Z HIZEA|E0A S22 S-S I, Qu = 500 Nm3/h, Qs = 300 Nm3/h, Qc =
800 Nm3/hO|Ct. M| BHEAAEZEH 2= HiZ7IAE StLtol ZIZ|2 XN 2|st okt
st 7| YF0Me BRrsE AH-SHAR.

(30 pt) 4. O] X|Y0f SHLYMAE AL 7tSStAxt & 2L, 7|22 Ho| et
"OIEHEEEMAM L (EE: EX] mM212 MADE QLS{7t7| 20| HEZSto{of Lt Ofm,
B2 80 MW, LTzl LA}t FHata2 242f 8,58 kWh/kglt 0.47%, E2E2
35%, &At3tE HiEA 4= 19.5S kg/E0|Ct CHS 30 EotAl2.

(1) X M21=2Z MAA "©AIE0HEAZZHE/RL7)E ALSHY 7| MSHA| L. T, O]

=
- “
LHAE LY 24412t 3652 7S DO 7Y BICE
(=] Al21544] <787 2005.5.6> (% =)
AEA === AA
TEFEAE22 D) [o% = [ =
el (@A DA E <) |§% =d= |
== = (Axtd s )
54 @ 2 = A A [EECES )
L AEA+E clede GddEd 43 u_ 3
@ E 5 a@ @ FEELE
W=7 | Fea= | 4 wrcrnacar% == aghaar (xg/ am:
H = 2= 253 (E. kL) A & (%) W=D

B A EFEA

g/ wk=1)

-5
B—1 w—2 ®—3 e H—6 ®—7
w| der | Faue | auvss B | zgaz | amme
5 W E ] 4 =3 (ppm) \,E‘jc, ') 2 5 B —5=<16—6
2 £/
=
DaARSETEA
N . . B—4
B—1 Bz B-3 o9 B—6 B—7
Az | Fade | Adss 237 =odd® | A AW E
® W E Al 4 = (mg/Sm') ‘f,‘...ZE-, 2 5 B—5=d3—8
DAFAEFAA
TR B EEAY A®ME, AZALlTH mad elsts @ @o1e dAseas
A= gl
| o 2
AED (M= e 2D
Rk

U @AAsATEE AST TAS 1RCREASE olgTE B2 B

VA - T i e i SR N
51317—-12811% 210mm*~297mm
96.8.14 A= (A8 54g/m')

(2) EX M21= MA0AM "@OI'SHl = (kg/Et7 ) E LE510] 7|THBHA L.

(3) O] YTA|EZREH HiEE|l= Hi7|7tA2] RZ2 80 Sm3/min0|12, O|H _{?jOIErEI
HEZANN 6% M5k 7|ZE2E 270 ppm SO.7t HIESHE7|E2E HEEIC]
o (Mt (29 AHE ZIE HESE, 0 J[ES THEAZ|7] f5to] LY
M7= 0{0F St= SO,2| &5 ALBHAI L.

Good luck on all your work to answer the questions.



