Introduction to Air Pollution
(Class #: 3328)

Final Exam.

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

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! I 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 SO, 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

27hc?
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where the speed of light in vacuum, ¢ = 2.9979 x 10° m-s™, the Planck constant, h = 6.626 x
10 J.s, the Boltzmann constant, k = 1.381 x 102® J.-K', Fg = monochromatic emissive
power, T = temperature, and 4 = wavelength.

(@) Show the above equation can be rewritten as



 3.7417x10°

FB T 14384

(e 7 —I°
where Fg, Aand T are in the respective W-m?Zum™, um and K units.

(b) Draw Fg vs. A 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.

_he
" 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 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! I 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!
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=
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Hil EX| & Hi £ & T (m/s) XA 28 5& (mg/Nm°®)
SM 3 SH™3|
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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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(1) (a)2 (b)o MELAWAM HHKE =2
(2) (c)Oll HEBH= JIHICS SR LMAIE US5HAIL.

°Co HYCZRH 2= O MEALA = 2 0.5 um I =ICH

(3) & 5,730 =
SAHHXIE =60 XA7E HEXNE SHZ )tEe <0 A2=2FH
Zd=o= 20 X0 i Eots &S Hitote MES 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 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! I 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. O S& WHOIAM 2Xta S S HiEGtE =2 AME2 Otei2 201 Al
=S22 HO AT 222 AZ0A BiEsEes Siad =2 2= 24 AMEE=Z
Xelote JE20U= 0I1S= otl2 Z20tM Xelots 220l A0t & =20

Olchet 22 X2l HSEE *dotALt
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i = X| A HZ& 5 (m/s) XA 22 55 (mg/Nm?)
=X 3|5 =354
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) 222 HHEXI® A, B. C OA HIEZEse XA 2O HIsEE
HAHGHAI 2.
(4) 2 HEXEHNAN S22 =HGIUS M, Qa = 500 Nm®/h, Qg = 300 Nm®/h,
Qc = 800 Nm®/h OICH LXtal 2ES MHGH| 218t Hel&dl LR0A S
HRSCE ZHTAL.

(20 pt) 2. 45 2 =30l THotK 23] EotAl2.

(4) 23t-2cl, &3y, 230t 23tL2 S 22 32 =S2 N2 Z0A

[=)
HHE = SO, (28 4% 01&)E 28 == U= &Y

(30 pt) 3. Relltet Z=SF saietel L XY RHEES HE2=2 o=
MestsgddAsS =0 Hd&otedl) stih 0 H=EsS Ad6t)] fodiMd= S
fcltietel tholatB28 80l Ot HEHESHEENAE HMEot0oF stCh. et
SS9 HHEH280 MW 2, TS =50l EotAIL.
(NAISE SHES 2HS0| 8.58 kWh/kg & [, otR0 A2&H = SHAES
2= HLotAIL. &, 0 2E A Z8E2 35%0(L0.

(2) 0l ROIES| HES20 0.47%L T, LY B
CH Ol B0 ZASH20 HEt HEH S |

(3)0] LHEAILEZE2E WESE= BIJIHAS |S*2 80 Sm®/min 0112, 0&
TAHOIZHYH EEZHNAM 6% dMAsSE JIES2 270 ppm SO, It
HHE52JI1FZ22 M0t 0] JIES GHEAIIID] QA5 LY MHZ 00
St= S0, 9 22 HAGHAIR.



(30 pt) 4. Ot =X H= 853 2ZZ (Ozone layer) T2 2EAZ WX =
Aoz HAHAKIE =R gA g2 (Chlorinated compounds)%_o. s sk,
=3 S22 20 =1 A=, 0|2 g0t U= 24 =230l €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 kgfyear)
Methyl
chloride CH;ClI 0.62 203 =3 6.1
CFC 12 CFCl; 048 > 80 100 39
CFC 11 CFCl3 0.28 ~ 83 100 2.7
Carbon
tetrachloride CCly 0.12 50 < 100 1.2
Trichloro-
ethane CH3CCls 0.12 =9 9 3.8

(4) CHsCl 28 CHsCCly 2f 220 8320 TEot= HIE0l g ggaH
Stef=0l HlotH Il £ 2 0lRE £ZotAl2.

(5) M= CFC 11, CFC 12 ¢ 22 SISt2SAs2 2E2I=2 A™ AU 2ol
MAHL 7S 2 AE0 SHECZ ZXNNENH A=, UAHO 0l=0] =2 HdE
EEZ MEEJU=XE EZoHAL.

(6) 8SA0M =Mtz 032 NUHK &= IIEIHE J|=06t) IZ22H 22 =
U= LESS| d&s 8HolAR

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!
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(20 pt) 2. ™ & UHOIAM 2Xta SES iScte =
=522 0 UL 222 AME0A BiEste gAa
Melot= A2U= O0l== otttz 20tA Melot= A0l HHAHOIcts & MHE0
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OtchOll =0& 2= 2 HIEXEUH AN =& HOCH 208 HHIESE2 e =29
ST J|IE¢et 0|
Hil EX| & Hi £ & T (m/s) XA 28 s& (mg/Nm®)
Ly Sr-Ely
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) 220 BREXE A, B, C OlA HEEHE LXa SHO BRASCES
HAGHAI 2. &, 2P BHEXIE 2 iotA 2t HHAE 2 20H0 JHE St

6) 2 BIZXIENAN S22 =F6IHS W, Qs = 500 Nm®/h, Qg = 300 Nm®/h,
Qc = 800 Nm®/n OIC}. XA 2ZS M6 s Halddl LRuAL

BostE 2EoAL.

pt) 3. OteHOll =01&l & 01=2 & 2td He MAHESE UELHLD UL
ZA2 JHge=z x50 1 Otchol FEUIIY (Clean Air



Act)0l ZEMECH HEHE XM OI=222E2SE (U.S. EPA)OI HEUIIYS
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0= &9 ilegaele 224 M0l NSPS, NESHAP, autos (KtSX),
gasoline (Ot&g)u &2 FR0N=s = & XN NXSHIL Ot HALHROA
Ol=0l thet #N=E= &8 dAtot= O, 1 0l=E 2t=ol &dotAIL.

(30 pt) 3. <clLtet ?é%%—‘?— Soletel O Xg0l FeE=s Hz= ofs
MEstEAYNHAE =0 Hd&oted) 8tCh 0l HES A6 M= S
Sclttetel tholetd 2880 et WEHEgSMNMAE MESottdor sttt &
S 2NMEE2 80 MW 2, TS =30l EotAl2.

(4) AHBE RHES LHS0| 8.58 kWh/kg & [, IR0 AL2& = SAHES
&= HAGHAIL. B, 0 2842 S22 35%0ICH

(5) 0l RHE SHERE0l 0.47%L [, BiE&l= SO, 2 &= 2&0otAI2.
Ch Ol B0 Satet=0 tiet HHEJ:” 19.5S kg/ton Ol Ct.

(6) 0l LHALR2LH HHEZE HHIIOIAS 22 80 Sm®/min 011, 0
L£201etH HEXZHUM 6% dAsE JIESZ 270 ppm SO, Jt
BiEoiSII=22 S0 0l V== 2HFAIIII| ottt 2& HAHE O 0F
ot= SOz 2 2= HAGHAIL.

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 I.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. OtchOll =O01& OF2 2 MELAUMAN y =0l E=EE UEY D12
S+ AHMEZO0ILH MIINA = == AKO0l, I WOl =XHots e I XS0l 2l oH
Semdoz2 S4&s S WX G290 A= S & = U

H,0
@ w (O HO C0,CO,H,0 © €O, H,0

L _1 [ P R | ]
0.1 02 04 06 081 2 46 8 10 20 3
Wavelength (um)

(7) (@)t (D)2 MEFAUMAM NILUXIE =2 Ex0ot= JIMS SFRE MAIL.

(8) (c)Oll HETt= JIMC SRt YMAZE AS0HAIL.

(9) & 5,730°C &l HHYCZRH 2= el MEZIF = 2 0.5 um A =0
SAMAUXE g6ttt X722 BHEHE Sz JtE3e 30 NF12=22H
2d=t= 20 HXIO oHEot=s &&= Hdtole ME S 2EHGHAIL.



=22 HiEote =2 AMEE Ot 201 Al

(20 Dt) 2. 0 S& UHA X 2 &= =
=522 IO UCH 2129 AIE0M BHZS AL SES 2 AMEE=Z
Xelote HB0= 0|=2 otlh2 20N ™elot= A0l AMAEO|2t= EE [ =20
Otel et 22 M2l HEEE +-otULt.
A B C
Qa Qs Qc

= A HEXNE0HA S 0T 20 BISSE G4y =22

OfeHoll =01& = S
ST E JISs 2ot
H&x1 Bl ZE&E (m/s) At 28 55 (mg/Nm°)
- =335
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
(7) 2822 HH%XI’“ A, B. C OlA Hizd= Xty 2T EEsES
HAHSHAIR. B, 2t IS X B Ol BHOtA RS SN2 2t JFE B
(8) 24 HIEXIH AN RS SHIAS O, Qa = 500 Nm®/h, Qs = 300 Nm°/h,
Qc = 800 Nm°/h OICt. YXtat SES KA A8t I LF0AS
BPR=sEE ZEGHAR.



(30 pt) 4. Ut == S HL XG0 RAES H=2 ols=
MEstagdAE &0 Hd&oted) 8HCh 0] HES A6 M= S
fcltietel thoatB28 80 Ot HEHEEENMAE HMEot0F Stlh. e
S 2NMEE2 80 MW ZMH, TS =SS0l EfotAl2.
(7) A2 S RHES 2HS0| 8.58 kWh/kg & [, 3tR 0 AL2& = SAHES
&= HAGHAIL. B, 0 2842 S22 35%0IC
(8) Ol RHES S RE0l 0.47% [, 2 HIEE = SO, 2 2= ZEHGIAIR.
Ch 0] 201 S4tst=0l CHet BHE A === 19.5S kg/ton OICt.

(9) 0l LTAILZLE HHEEE BHIIJIAS S22 80 Sm*/min 011, O
L201etH HEXZHUHM 6% dAsE JIELZ 270 ppm SO, Jt
tiEdEJ)Ie22 HEEL 0l Jl== 2=FAII0] fottd 2 MAHE OOk
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 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! I 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!

PA o EZUDIYUA F=HLL Y
UHEOL Y D ABES =

(6) HLZE LHOI HHOIADE U= =501 O i AS [ BHESSIIES

(12) AI2g SHES 2I20| 8.58 kWh/kg &€ [, StR0 ARE=
SOHES 2= HAOIAIL. &, 0 ML ESEE 35%0ILC.

0.47%& M, €& HIEL= SO, 2 &=

Ol LHALZ2RH HHET = HIDIIAL S22 80 Sm®/min 0112, Ol
Olet®E H=XH0UHAM 6% dAsE JIE2=z= 270 ppm SOp Jt



/O

ot= SO, 8 &= HLtotAl 2.

tHEdEJ)I&22 HEEL 0l JI== 2H=FAID10] fottd EE MAHEI OOk

(20 pt) 3. OPEHOH =& g2 II
2

e =Q 2t 250l 2retsl
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/ | | |
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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 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 ca. 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!

(30 pt) 1. Tt 2 S 30l 25l ESHAIR2.

(1) CFC-11, CFC-12 2 22 ZY2ItA= QLESONC FHOZ A D
ULLE, 0I5 Zd2tAXE CHClE 348 &Rotld /JASWE =+otd
QESMI S FH2Z XI=otkl %= 0l=

(2) S22H| (power cost)2t HHIOIA SEE 20| 2t

(3) =2 el (emission trading) gt

(30 pt) 2. (™ XG0l RPAHAES HEZ Gt SESSILNAS HLHSIAN &
220 0 H=Es Aol foides &M K2luetel I E280ol et

- =
MEHE2LANAME RE5H010F B0 3 57|19 LSS 80 MW JIEE 0,
2 220 LotAl2.

(1AL S RHES 2HS0| 8.58 kWh/kg & [, 3tR0 AL2&FH = SHES
&= HAGHAIL. B, 0 2842 S22 35%0IC

(2) 0l SAHES E&20] 0.47%L [, 2 BIET= SO, 9 2= ZBETIAIR.
Ch 0l 201 S4tst=0l CHet BHE A === 19.5S kg/ton OICt.

(3) 0l LTAILZLE HHEEE BHIIJIAS S22 80 Sm*/min 011, O
L201etH HEXZHUHM 6% dAsE JIESZ 270 ppm SO, Jt
tiEdEJ)I&22 HEEL 0l Ji== 2FAID10] fottd 2 MHE OOk
ot= SOz 2 2= HAGHAIL.



(20 pt) 3. HE & WHOIAM LXta SES HISGts =2 AIE2 Otei2 201 Al

=522 H0 ;a 222 AZ0A BiEE= X 2= 24 ANEE=z
|.

=52 & At
Melot= A2U= 0l== otttz 20tA Melot= A0l SHAHOIcts & MHE0
Otehiet 22 Xl HSE=E *gotRULt

A B C
Qa Qs Qc
SE
Al
OFEHOH 015 H= 2 HIEXNEUHA =8 HOCH EHE BHE5E2 At =& 9

i =X & =% (m/s) oI XtA 2& =S (mg/Nm®)
=d3| =H3|
1 st 2nd 3rd 1 st 2nd 3rd
A 5.4 5.7 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) 229 HIEXI&E A, B, C OA HIsZes 24 SEO BEAsEE
HAMBIAI., & 2 BIES X E 2| HiJtA 2 SHHAM =2 20D JFAE SHEL
(2) 2 BIEXENAN SES SHGIYS [, Qs = 500 Nm®/h, Qs = 300 Nm®/h,
Qc = 800 Nma/h OICH &Xtat 222 HMIHGHD| fIst &I 20U AM2
HasE2 Z2H0HA2.



(20 pt) 4. O 1 8 HE (NP2 LRH 2=(LJt=) SAHMIU XISl THEE EE%
22 200 /D, I8 2 = Il et UK AHEEZSS 2010 UALH
|48t ALAIOIl DI=GH0 Otelel 2f 220 E6tAl2

2000 T T T 30 T T T =

E i . s E Qutgoing radiation from

L e | 2w o

3 — (short wavelengths) A -§ ong &

é g wof :

' Amax ‘i Amax
W . 0 LA, R .
0 1 2 3 4 0 10 20 30 40 50
Wavelength (pm) Wavelength (pm)
(a) (b)
<dg 1>
| HO
B H,0 H,0 C0,C0H,0 0, o,
I 0,
3
; |
) L“(_"‘jw s 1 '
0. 0.2 14 0f “!éﬁ ';‘ 16 8§ 10 20
OHE (um)
<dg 2>

(1) g8 122 = U=z LdHS S&HSAL. (BHEA 30 &t OILHZ J|=)

(2) O& 1 0l =08 SAMUXI D D& 2HE HIE2=2 6ted, 18
2 O @O @2 HZEAIE COp It X230l Jl0cte EEE 22
HZ5tD 1 0IKE A=ctA2. (A2 22dtH JI=0td, 2F X
BtE Al 60 Xt OILHZ2 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 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 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. OteHoll =&

=0T H
202 HAKIE FQ #A

rir

3l&t =2 (Chlorinated compounds)E2| tho| =
8 =SS 20 =0 A=l 012 X6l TS 2 220 SotAl 2.

Chlorine-containing compounds believed to attack the ozone layer

H=H 2ZZ (Ozone layer) ItD 2t

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 CH;ClI 0.62 203 <3 6.1
CFC 12 CFCly 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 CH3CCl;3 0.12 ~9 9 3.8

(20 pt) 2. HE & A

0 O =
=52z H0o UCH 2212 AZ0A

A=

=

— o1,



Melot= A2U= O0l== otttz 20tA Melot= A0l HHAHOIcts & TS0
Oteliet 22 Xl HSE=E g otRULt.

A B C
Qa Qs Qc
SES
Al/\—|
OOl =HE H= 2 HISXEHA S MOCH 208 HBISSEQ X 222
s E J|IS8t AH0IL.
= X & BHEx5 %< (m/s) oI XtAt 28 =% (mg/Nmd)
=m3|+ =53+
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) 222 HHEXE A B, C OIM HiEEHes 2R =22 BIsES
|[&HOEAI 2. E, 2 BISXIE S| BiotA 2ol SN2 20 JtEetth

HEXNEHNAM S EXGAS T, Qa = 500 Nm®/h, Qg = 300 Nm?/h,
= 800 Nm®/h OIC}. YXtat 2Z2 MAHGH| 98 &I LRU A

HdosT S 2oL,

(30 pt) 3. (™ XG0l RPAHES HZ2Z Gt= HESSELNMAE HLEGHAN &
20 0l HE= Adot)| RlolAds &M RclLictel WIIZFEE2XE Tt
gt PSS
=

HEHE=ESANAE MSotooF ettt & =712

LIS =50l €otAl2.

—_—

(1) A28 SHES 2H2t0| 8.58 kWh/kg & [, 320 ARE= |KAHES
obS HIAGHAIQ. EF 0] XA 58S 35%0|C.



(2) 0] RPAHES S0l 0.47%L [, 2L HHEC= SO,2 2= ZEHIIAIL.
Ch 0] 201 24tst= 0l CHEt BHEH === 19.5S kg/ton OICH.

(3)01 LHALZLE HIEEE HIJIIAL S22 80 Sm®/min 0111, Ol
L201etH HEXZHUHM 6% dAsE JIESZ 270 ppm SO, Jt
tiEdEJ)I&22 HEEL. 0l JI== 2HFAIDID] ottt EE MHE OOk
ot= SOz 2 2= HAGHAIL.

=E(Lte) SAMUXIS IIYdY 228
S HUX AHEYES 20i=1 UCH

=2
o Ho
o
=

2000 T T T 30 T T T —
E . : E Outgoing radiation from
= Incoming extraterrestrial 3 20} ; .
& solar radiation, 5800 K sun & earth's surface, 288 K
£ (short wavelengths) E (long wavelengths)
2 1000 15
> z
g § 10f -
s | B
:/ - : 0 :/ ] 1 .
0 1 2 3 i 0 10 20 30 40 50
Wavelength (um) Wavelength (pm)
(a) (b)
<8 1> <dg 2>
o H,0
B H,0 H,0 €0,C0,H,0 0; Co,
A 0,
3
o[ |
) ) L—-»("V“'jw O T
0.1 0.2 04 0608 1 2
OHE (um)
<18 3>

X S (spherical black body)2 JI&¥& M, 0l EXMZ2EH
BtE=C= XK= Ofelol =& S&3°] HA! (Planck’ s Law)2Z2£H
ot



27hc?

Fg = — Eq. 1
(el —1)2°
:BIPSE = KZAEIOA 29 =2 29979 x 10® ms!', p =
Z2gA20|0 6.626 x 1073 Js, k= EXOFAILZ2 1,381 x 1072° J.K!

rl

6
OICt. Fs = SHM=z=2H 2&te HUuXEg, 7 = sH2d 2%, 4As
SHzFH g€ste XSl mEoltt. f°l Ea. E=3eid0
ARZ22H e HuUXgEsS IHEe =2 UEUHN <8 2>

o

Qo

HOAL.

(2) Eq. 1 22H 0tcH2l Eq. 2 E ¥ £ g s A5, 0] 49 208
JI=0tA2. (Z2USE 22lold JI=olE, 25 8™ BIEAl 100 A OlZ
Jl=)

hc
—_— — E .2
M BKT q

(3) <& 1> <8 2>0 =& 2AIHH XIS DALl ZHHE HIE e 2
ot0d, <% 3>UA O @2 EAIE CO, It AR50 JI0dt=E
HETE 22 896D 1 0|KRE U=0tAIL2. (222 =22l6l0 Jl=dtE

S B BIEAI 60 Xt OILHZ J|&)

Good luck on all your works.



Introduction to Air Pollution
(Class #: 3335)

Final examination (Closed BOOKSs, NOTEs and MATERIALS)

Hour: 9:00 ~ 10:50 am
Date: 20 December 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 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! 1 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!

(40 pt) 1. OIS 2 220/ TH5H0 2t25] B YEHAIQ. (2 28t 50 X+ O] W)

(1) CHOI LHOIl Cst 20

(2) HESAH MO 28t 4BH

ol 2AIUtA S JHEE %, 1990 E=
JIBo2 U] W 24a0tA &0l et Jt&E B

B AlLI2I2S O Ol

(3) FHE 2=(T)HA 2E pd BT pE 2= M KMt &8E Do AE
S E(duct) LHEE s v 2 EWE M, 0l M2 dH0ls==2(Reynolds
number)2t =& S2lS2H9 2

(4) OFeH il = 0|82t




Opt) 2. 08 12 iYL 2 XNRZEH 210 LIJt=e AU XIS IHEYE 22X E
2t B0 /A0, O 2 = G0 tHet WX AHExEE BE0HF10 UL
18t AFA O JDI=0t0{ Otehel 2 220l &EotAl2
2000 . T T T 30 T T T
E i . . E Outgoing radiation from
2| | e, | & % e
3 — (short wavelengths) 1 5 8 &
é g 1 -
| -
E/ 1 I 0 ‘I/ 1 1
0 1 2 3 o 0 10 20 30 40 50
Wavelength (pm) Wavelength (pm)
(a) (b)
<Jdg 1> <Jdg 2>
H:O o
LH O, |
<k
oD
: s 2] 0 i
0.1 0.2 04 06081 )
OHE (um)
<Jg 3>
(1) XIS & =H (spherical black body)2 JIEE M, 0] EXM=ZLH
BtE=C= XK= Ofelol =& S&3°] HA (Planck’ s Law)2Z2£H
2 = QAULCH.
2
F, =hzcL Eq. 1
(ekT —1)2°
OIIM, ¢ = ZTZAEHOIM 2o =£2 29979 x 10® ms', » =
Z2 32010 6.626 x 1073 Js, k= EMOLAISR 1.381 x 10‘23 JK!



OICt. Fs = SHM=z=2H 2ste HuUuXgE, 7 = sH2d 2%, 4As
SH=zFH &=Hse X mEOoIth. ?2 Eg. 1 = 0lE0ot:H
A=zFH g€&sre uXgs HEe g+ UHEIUHO <d8 2>

EOANL.

dy=S d3%otll, 0 A2 20|

JIE£6tAI2. (22 2clott Jl=otel, 25 X BtEAl 100 Xk OILHZ
J|E)
_£ Eq. 2

<O® 1>D <" 2500 FOE SAMUKI D IR
SO, <18 3>HM DI @2 EAE COp It AR2H st
HEE 2% 2Y5tn 1 0RES AEGHAIR. (A2 2260 JI&6HE,

SF 88X BIEAI 60 Xt OILHZ JI=)

(30 pt) 3. ™ XI= 0l & Est
FloiM= S 2lLietel

J
stlh. et 2D XN ESSB8OMWIHEE [, TS =

0o 0
2
i
Qi
>
0

(N AIEE SHES YIS0l 8.58 kWh/kg & [, SlR0 225 = |SAHAE
&= HLHAIL. &, 0 2H A4S E5E2 35%0IT
Z AL

(2) 0| SAHES SS0| 0.47%L [, €L == SO, 2 &S 2EG

T —id

CH Ol 30 Satat=0l HEt BHEH == 19.5S kg/ton OICt.

(3)0] LEAEZEH HIESEE HIJIJIAS S22 80 Sm¥/min 0/, 0ol
ZAHOIZIH EEZXAHNA 6% AMAsST JE=O2 270 ppm SO, It
BIES5I2II1Z=C2 ML} 0| JIFES SHEAIID| 60 LY HHE 00t

ot= SOz 2 2= HAGHAIL.

Good luck on all your works.



Introduction to Air Pollution
(Class #: 3335)

Final examination (Closed BOOKSs, 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! 1 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!

Ol CHBHOT 212t5] HEBHAIR. (2 28 X4 HE =4)

0l0

(50ph) 1. kIS 2 2

(1) CHOI LHOIl EMHot= SRS EC LAt JFAIE2HS] 2 (BEEAI
60 Xt OILH)

|2E & =Xl (spherical black body)2 JI&EE [, 0l EMZ2H
IE=C= HUX= oteHol F=HE S BE (Planck’ s Law)2Z 5 H
(@]

27hc?

Fo=—10 Eq.1

(eMT —1)1°
OIIAM, ¢ = ZZAHUAM 2o =52 29979 x 10° ms', » =
Z2 A0/ 6.626 x 1079 Js, k= SXOASLZ 1,381 x 10728 JK!
OICt. Fp = EMZEH Z=Z= HUXEY, 7 = MY =25, 1=
SHRLEH Y= Ct. 919 Eq. 1 2 02350

Al X1l m&E ol
N=2FH SEH = HUIE Ul S HOE = A=
OteHel Ea. ( Hs &Zotl, X722 E2=2LE
K2 tEe M X2 Anx 88 (EHEAI 100 &t OI LK)



_ he Eq. 2
mx = BT a
(3) IE2EE HISTS oo EEWUCYH IS 0= =2 OIKS
(5 I+ X))
(4) IHXI(D), IHE(), RET(0), ZIML(A2HO BHE A02 LEHD
Ol AlOZ S| O A ol= SAITFE D O X1 2b0] 2 (BHEAI 30 Kt OILH)

(20 pt) 2. O™ & UUIAM 2Xte SES IEcte =2 AIEE Ottt 201 Al
=52z H0o UCH 222 AZ20A BiEE st =

HMelot= A20= 0ISS otU2 20tM XMelol= A0l FHAEOIcts BtEt [[H 01|
Otehiet 22 Xl HSE=E g 0otRULt.

>
@
@)

Qa Qs Qc
Z
A&
OFHOIl =01& E= 2 IS X EOA =X TI0ICH QR HISS T QF QXA S & 9
=CZ2 J|=28 210|C}.
i EDNEE! === (m/s) OIXtA 2& ST (mg/NmP)
=X35| A =X 5|
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




(1) 222l HHEXIE A, B, C OIAN HIEE=
A

(o]
[ =
HetotAl2. B 2 B EXE 2| BiotA S| HEHA =2

ol |0

M, Qs = 500 Nm3/h, Qg = 300 Nm®/h,

(2) 2 BIEXEUN S22 SHIAS
SRS MG SIs WA YRHAC

Qc = 800 Nm®/h OICt. &Xta

ozt E 28otA 2.

(30 pt) 3. HHE X0l MESHEALHMAS ALGHDA & 20 0 HES
FloiMd= S 2lLietel U SO0
StCh &t I M ESHS80OMW Z2 IHEE [, O3S =30l EotAIL.

(1AL S RHES 2HS0| 8.58 kWh/kg & [, 3tR0 A2 = SHES
&= HAGHAIL. B, 0 2842 S22 35%0IC

(2) 0l SAHES E&20] 0.47%L [, 2 BIET= SO, 9 2= ZBETIAIR.
Ch 0] 201 S4tst =0l CHet BHE A === 19.5S kg/ton OICt.

(3) 0l LTAILZLE HHEE = BHIIJIAS S22 80 Sm*/min 011, O
L201etH HEXZHUHM 6% dAsE JIESZ 270 ppm SO, Jt
tHEdEJ)I&22 HEEL 0l Jl== 2HEFAID10] fottd & MAHE OOk
ot= SOz 2| 2= HAGHAIL.

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 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! | 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. {H X[Hof| MEteIHLT AT ALStAxt & 20 0] A2s ddst|
oM = oM 22|Ltete| 7|23 2o w2 o e =ZE MM E M=o 0F
oHCt o 27|10 X EEES 80 MWE ZHEY I, Tt E30 kA2,

rir
0
re
rm
10

| 8.58 kWh/kg¥ M, StF0f| ARE]
HASHA|R. EF O] WM A0l BE &L 35%0|LC

bl

_|_L

0
ot
>
lo

(2) O] RHELO| Zstak0| 047% Y [, L HiEL|= SO0 &g A

Th O] R0l git=t=0f tieh BiE A= 19.5S kg/tonO|Ct.

(3) O] HHMA|HMZEH H{EL|= H{7|7tA9 |2 80 Sm3/min0|2, O]

=
ZHO|IZtH EEZHOM 6% AMAsE J|[ESZ 270 ppm  SOy7t
HiZ5{&7|=22 HEEICL O 7|&E TUHFA[F|7] #5106 LY X HE[0{0F
St= SO, &2 ALSHA| 2.



(20 pt) 2. O|H & UOM YAty =ES
=522 EO ULk ZZel A[EoM HiZE

rir
°
Ral
e
40 |'|_|-|[|
|l
ujo
N
=
mx
&
hu

=] —1
XNelots ALLhE 0|52 ofLtz 2OtA XM2[sh= A0| dXHo|at= HE HE0

ofefet €2 X2 ASsE=E T8otRALE

Qa

Qs

Qc

orgfof =T HE= 2 HiZXIFOA 573 WOtot o HiE5Eet YAty 222
=

k& 7|=¢ Ao|tt.

HiEX|E HE5E (m/s) 2Atg =2 55 (mg/Nm?)
S8e¢ S8e¢
18t 2nd 3rd 18t 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) &4zl H=XE A B COA

HiZkl= QA =229 EudskE
_l

2z
o
ALHStAlR. B, 21 BiE X[l Bi7tAa2te| BN 2 ZOn 7R SCt

() Z Hi=X|EoM FEF2 FESITES W, Qu = 500 Nm3/h, Qs = 300 Nm3/h,

Qc = 800 Nm3/hO|Ct. UKt =

BRECE ZHOHAIL.

== M| gl T YoM



(50 pt) 3. OF2HOll =017 2+ 220f 7h2ks| E3tAI2.
(1) 239 ©al (70X O|HE 7]&) x Alg M= Zo| ofd

—

IN|
Of (50Xt O|LHZ 7| =)

-----------

(3)-a) TZA It BStA (5 pt)
21 H ol Bz H =R E BiEE CFC-128 RLES
=05t= |'rr (5 pt) (100 X} O|LH 2 7|=)

4) 7I=telet FEEee tHEXH el o E 24 5 kA% 7| XY

5) His SR | E5g el Xo|F  (80%} O|LHE 7|=)

Good luck on all your work to answer the questions.

HrQt 20| 3t T EN JHE SYHE(GUry



Introduction to Air Pollution
(Class #: 3525)

Final examination

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

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 course. Be careful with mathematics and units!

(50 pt) 1. Ct= Zf =230 &S| HoA 2.

(1) Bi7 tholl EXst= extd=E2 YA 7|(a)2t SHE TR ZHel 2A oA
U A,

-a) 7FAI E(visibility) Ol 7} 2 & Fetg FE g9k 17t B
(1)-b) 212 Z2 SHOM T HA0| 7t 2 A2

(2) ElLietel =g 2H GENAZ & I,

(3)-a) 01710 sf&dt= CHEXQ o (2 7kxI)
(3)-b) SLEF7I AE AH+HE 4= 7t 2 0l (30X O|LHZ 7|=)



(4) M g2k0] 80 MWO|l ERH/EO0| 35%° A2 ZMAIENA 858

(o=}
=
Whikge| LAZS ZHe QAE(ERF=047%)2 ALRE T,

-

(4)-a) SIFO0f| AFEE|= FHEIS| &F
(4)-b) € HiE L= SO,

02
=
il
]
3

= 19,55 kg/tonZ 7t BtCH
(5) th7| =22 A|=XiF el 72t 0|=2| Ato|H (50X} O|L{ 2 7|=)
(30 pt) 2. <18 1>2 EfY A XF=2H 21 L7t= SAO|HX[Q| mbd

S
—E—E% 7—?’* E0Fa A1, <8 2>= H7[0f tiet tHX| ~AHE-S 2032
(] H 3
A

ol Zt ZE0 EotA L.

2000 T T T 30 T T T e
E . : E Outgoing radiation from
S Incoming ;xtraterrcstna] 2 20f carth's surface, 288 K -
& solar radiation, 5800 K sun & Aong Wt
= ' (short wavelengths) £ ong &
2 1000f | ! 12
2 ' 2
§ 10f :
E ' ,E i

t Amax R —
Wl I 0 :/ 1 10 .
0 1 2 3 4 0 10 20 30 40 50
Wavelength (pm) Wavelength (pm)
(a) (b)
<Jdel 1> <JEl 2>
o H,0
S U H,0 H,0 €0,C0,H,0 0, Co,
A
o[
{




(1) X7E T8 ZAM (spherical black body)2 7Hd% [, 0] SHZEH
== XK= ot2fof =Oo{ &l EF 3Ll HA| (Planck's Law) 2 E2EFH &

= UL},
27hc?
Fo=—r— Eqg. 1
(eMT —1)1°

H7|M, c= ZFIEZAMEfOIA Hlo &£EZ 29979 x 108 ms!, he
E2HIAMNL0|H 6.626 x 1034 J.s, ke SXOA4EZ 1381 x 1023 J.K' O|C},
Fee SHEZEEH ®EEXs HUXZE, T SHO 2%, i SHEFEH
Bt=r|= o X[ mEO|CH 2|9 Eq 12 O0|835I0] X|FE2EH HEL|=
Ol K| 22 wao| a2 LIEFLH O] <8 2> FOAL.

(2) Eq. 125 Of2i2] Eq. 28 Y& + YRS 2YStL, 0| A(Eq. 2)2| 20|
7|E%HA 2. (A4S 2E5tH 7|Edtk

|, R5 X HIEA| 100X} O|LHZ
718)
hc
L Eq. 2
M BKT q

(3) <A™ 1>1F <d8 2>0f 0T %Afoﬂl—ﬂlahf ohgzrel A E HEeZ

otof, <d3 3>0AM @it @2 EAE CO7t A|F2H=tof Z[Kst=
=& A4 2%t 1 O|fE AeEctA . (#AE EEl6tH 7|=3tk,
S5 X HEA 60%} O|L 2 7| )

(20 pt) 3. HEEXAOM LY H{Z[ZFAZHQO| 1,000,000 m3Ql  OfHH
NHHACERY HiEXE 03%2 OHIREAN0E HAHS =, 1 HAHEH
OfLtot HAZHO| 8 Fot= 2Hit O Mt EIARS BiEHA M EE Sl HaS LA}
StC} O, O|AtztEtAQL Otz R A Q| X712 L3t X|5=(global warming potential,
GWP)= ZtZt 114} 3100|1, HiEHAHAIZOAM  OfLtatEra  HOf7IA 2

30,0004 /tonO|Lt. CtS 250 75| EISHA| 2.

) MAHE= LY ORI E A (ton/day) (10 pt)



2) ?12 (oI ALtz Ofit=tE s HAZESZ Qo L5t

rir

—

(2)-a) ¥ eHit O Mt EHAZF (ton CO,-e/day) (5 pt)
ol O

N
(2)-b) L O[L}ErA HiZEZHEH 2 ROiX[= =9 (H/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 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 course. Be careful with mathematics and units!

(50 pt) 1. C+S 2 ES0ll 2t3| AL,

(1) ZATXN A A RLEHA LD SAFLI A A2 SHAlSt=
CHEXOI 0fl(2 JFX| Gt %J1)53+30|Tr (10 pt)

(2) =320t Act= 2201 XIR2:sH0l A J1 0 &HCh

I
1
02
I
2
o
S

(3) 2EE 21 A= od SHU 2232 €S HESIUS M, (10 pt)
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Good luck on all your work to answer the questions.



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!
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Good luck on all your work to answer the questions.



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. Ct2 Zt 2 30| Zt2f5| HotA| . (Al4ta =ASHE Helstn Zkzb =[cy
100X} O|LHE 7]|=)

(1) AEXI(H, L), E5E(g, EFALTHUL BAE A22 LIEIL D, O

= O
HOZREH & & As FAIRED oL K| ZHef 2

2) doiz 22| Ar8E Z2 7tAE ES LpIEEE X F5e 7t 2

Of 7

(3) EfH X|FE SH=Z 7Pgsta, Y32 SHO[Z1 ¢ 2lel HE(Wein's
law)S O3t Eft X[FOA =FAE[= OUHXES Dol d+=2
HHoz Al

27hc?
hc

(ekT —1)2°

Fy =

e X

B AMOA = TSHEIOA HOl £HLEZ 29979x108 ms', he=
A M0|H 6.626x1034 Js, ke SEXOHAEZ 1381x102 J K, FHe



SH2EH g=is HUXE, T SHe 25, s SHERH EE5=
o4 X[ o] mHg

bt
1

@) Ch7| oMol Tais Hets FojM H|8-Hol JjHg 83
Hojazg 2R wH

5) ASTH  ChToMel AR

frle@esol e S8
50|

MZ LCHE Ol

=

Tzotd, 0=  EXsh=
O

= :
=
o] AXKQ X0| KR XMHY X

r|r

(20 pt) 2. O] & LOIM YAt =2 S HiEols =2 AlE2 of2ie 20[ Al
=222 o] UCh Aol AANM HiEE= YAy =EsS 4 AEE=
XNE|ots ALLHE 0|&& ofLtz 2O0tA XM2[sh= A0| BXHo|at= HHE HE0
ofefet Z2 X2 ASsE=E 8ot RALE

Qn O; QC

/=
N

"/

[T

N

\

orgfof =T E= 2 HiZXIFOA 573 WOtCt o HiE5Eet YAty =222
sEE VT

HiEX|E HE5E (m/s) 2Atg =& 55 (mg/Nm?)
582+ 582+
1t 2nd 3rd 1t 2nd 3rd
A 54 57 5.2 754 711 739
32 27 2.8 501 488 495

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




(1) Z+Zte] HHEX|E A B, COAM HIEEZE UXA
.|

Z
ALSHA 2. EF 2t BiZX|F 2| B 7hAgtof EHHE

2) 24 HiEXHoAM 7Ee 58S M, Qa = 500 Nm?/h, Qg = 300 Nm?/h,
Qc = 800 Nm¥hO|Ct. Xty =&2S HMAsH7| flet ©T7] e+0M 2

BostE 202

(30 pt) 3. O X0 MENRAEHSHUFAE HH.7tSSHAX}
SE|Ltete| 7|t E 2R o met Mo H =2
o1.51717| 2ol HM=Stojor otct. o|mf, LB 80 MW
sstEe 2t2t 858 kWh/kg?t 047%, €282 35%, &itsta HiEA =+
kg/=0|C} CtE S0 EotA2.
(1) X M21= MAM "@ALEE AR (E/EH7])'E A LHSH0] 7| TSHAI 2.
7

o O] &A= LY 24A|7F 365¢€

o
o
40

N~
fot
X
=
o

ne
T

—
© 0
(9]
wn

i

[‘¥=] =215 2] <7A= 2005.5.6>

(gr =)
= ol = g Al
TE=cagdZd=a30 [2= = [ =
@9l @3 F (A = =) [zsas=ws [
o A (A= »
G - I . | (A=A s »
1. si=AlsT= ~lasts SiasEs Aaaoea
T = 5 © @ & B A o= =
Hl & FoulE A ke - A B Hl = R B (ke/t=1)
H = Ma= | AR (E. k) A L 9%) @< D < T
gied =5 T
Bd=3 +a- <4 B A W= A
| 5 8 A = Clee el 3
Ll Er =] ) kg
2. Mi1s =2 #4sE fAFls] Sg3aalEst
. . i —4 IH—5 .
as—1 —=z= I —3 3 o — G I—7
- ol =] o) =] o
w| e | Fams | Ass= | BEEF | YEAR | zqqm | azasw
= H o= x] -2 =3 Cppm )} (Smsed) Clegd 22 ) S 15 —5=J%—8
+t
=
- Al &9
. , . 15—4 =—5 .
B—1 m—= B—3 ) it B—6 B—7
" =) =] of| =1 =) o % 3
W | Fasme | 9de= | SRR | R | zaam | aamew
a5 ¥ = Al -2 = {mg/Sm') (ol ) -:;-;g_-'_"'f'.%] 2 B—5=03—6
o R A ik
TRl @E = A M=a, Azz=Alws wad oo =] =] 2] e
=H & %] ok
a 2] 2
=<1 (M == )
7=
e B g
1. slEAsE Selsladqadss G52 24 1RElSASE olgsts B2 wauich)
2. MiETE AFISAEFISE AR IR (AFISHASAE oS5t Fe=4 A= AAmAEAS
i k]

51317 —1238311% 210mm =297 mm
96.8.14 =74

(HE-8= 54pg/m')



2) X M21= MA0|M "B ZHE Z(kg/EE7))'E LHEBH0 7| HSHA| 2.

3) O] LFALEERY HiEE= Hi7|7tAQ] FEHE2 80 Sm¥/minO|1, OfH
ZHOIZIH EFEZANM 6% MASE JIESZE 270 ppm SOy7t
HIE587|E2 2 MEECt f12 (1t 2)2f A ZutE HIE = & [Ij, Of

ZAIZ]7] ?15t0] L& MAHEO{0F St SO0 &2 A LB 2.

7|

z
u

MY
jo

Good luck on all your works to answer the questions.
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