457.210 2

0X
O
1o

|. INTRODUCTION AND BASIC CONCEPTS

1. 29 /|8
see 9] A A
(1) FeuF
(2) LAY

(3) Term paper
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2. 37AF3 (Environmental Engineering) ©]&?

2.1 33 (F& #%7]%&) (Engineering) o] &7?

(1) the profession (&2, o, WIA}, QAL AZA AL WAL &

%
e

4 29

tlo

o= ota ARl o g AAste AAS A&x]F A YO = “occupation” 2}
1 5)

(2) based on the knowledge of the mathematical and natural sciences

(3) gained by study, experience, and practice

(4) to utilize economically the materials and forces of nature

(5) for benefit of mankind
defined by ¥|=r3}387]=nwS2035 Y (Accreditation Board for Engineering

and Technology: ABET)

2.2 Key Words of Engineering
(1) *1%F (Human)
(2) A]=®l (System)
(3) A7l (Design)
(4) A2+ (Manufacturing)
(5) F*1#2] (Maintenance)

(6) ] Hola A4 7153 g (Reasonable and Feasible solution)

2.3 Professional (A&3)9] &4
1) "= AF-FAT
- Professionals (dit#])el@t 53 7=, A4 2 AMH HFE sk
dE5s Ader sk AFE (o, A A7 derh MaAL A
A7, oAb, AER], WAL, HETEA 5
(2) He7le 27 o3

- Apsle] WAl o)) whEA| Ao
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21919} 2154 37}

7)%] WAz} A3
(3) Ernest Greenwood

J

5}
Body of Theory (A4 ©]&)

7}

- Authority (A4 H$): customer (a274)
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2.5 Environmental Engineering & 34
(1) Civil Engineering (see Figure 1-1, p.3) : Code of ethics
(2) 2o, Builder ("4 &, 3z}, F47], FE1 & 714)
(3) 1802. Military Academy at West Point: 3t &n]e] 3}3t7])<& w73
(gtof, FoF dE 5 T2 452 Axs =8, W, st

of B et W)

(3) 17C <4, Military Engineering vs. Civil Engineering (=%, u &, &, 4%,
FetgE B 5 44 9 AR 58w AwRstudd @),
ko) )

oX
N

(4) 19C 4k, A4 AGH A4 DA F, st de] 284 o,
Sanitary engineer (V] =), Public-health engineer (34 =) &

(5) 20C W}, Hu} E3sta vhofst 4 EA uF

A 2 sk A e AACA A A e S5 W 29Y Aoz
g o] gjx = oA Sanitary engineering © 4] Environmental

engineering = W3}t =, A-&A< FA FAdA HriE #, &3 X
s e, WA wVE e, 2472 Al & gFojof & g9x g,

iAo} A A e AE
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(6) kAt 37438 alSs
- ABEEK o] 7|&2 H&4<l &8 w59 7| (Sanitary Engineer)
- Sanitary Engineer %A 3} -& Environmental Engineer %43 93l

Z3371?  Environmental Engineer &S Yair= A5 A 37|
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2.6 Environmental Engineering ¢ A 2]

2.7 Environmental Engineer
Zrkel e $-2 FEE 2 (Sexus Julius Frontinus)iE AD 97 o] Zmnpo] <=

o e A E A, 27 A3k “The Aqueducts of Rome, =wpe] =7
el E53 HerEa, A de tEA Fa ATk

2]
“p AlEe] He, A, obdE dEE FEEe] gEes ¢FE o], Ul

=4

2|

A

g

rlr

g WA dop & UL W} B Y& SNGE Aoln, F Fad AL F
G #PYHe Goji= Aol s P& FJEgo]i djop & YA % oo}
3 o BEEY 7+ Y. U HAS 7YY g I FPS Yoz Az
9l 2 AL Wy g FURA 2 A o] g #a] EAF. o

ol FEF AN, £ A9 GV 7Y JHoz B8] F

4
ko
o

2.8 Environmental Engineering &] ¥#oF
(1) provision of safe
(2) palatable and ample public water supplies
(3) proper disposal of or recycle of wastewater and solid wastes
(4) control of pollutions
o]’o] major FoFo]ar,
(5) adequate drainage of urban and rural areas
(6) social and environmental impact of solutions
(7) public health (control of arthropod-borne diseases, elimination of industrial
health hazards, provision of adequate sanitation, etc.)
(8) effect of technological advances on the environment
(9) etc.

2.9 Sustainability(X1 & 7FHsA)

- Pollution prevention by the minimization of waste production

Waste Maagemen! Lab.-SNU | JleAgAl http://waste.snu.ac. r
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- Life cycle analysis of our production techniques to include built-in feathres for
extraction and reuse of materials

- Selection of materials and methods that have a long life

- Selection of manufacturing methods and equipment that minimize energy and

water consumption

2.10 Environmental Regulations

A pristine environment is a setting in which the composition of the environmental
fluids not significantly impacted by human activities. Pristine environments are not
free of contaminants, and it is not the goal of environmental engineering to create a
pristine world. We have to design and operate treatment processes and emission
control facilities to meet environmental quality standards. Although environmental
standards is a political activity, the input of environmental engineers is essential to
the development and presentation of accurate information on the technical options
for control and the associate costs. Society cannot make a decision about whether or
not there should be environmental contaminants; we can only decide what levels of

pollution are acceptable.

3. Environmental Systems

system = interrelated parts, affects one another, etc.

Real system -> fair approximation -> Simplified model

Solution for real system <- transformation <- Solution for model

Pollution problems
(1) Single-medium problem: confined to one system, e.g., air, water, or soil
(2) Multimedia problems: not confined to one system but cross the boundaries

from one to the other
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3.1 Water Resource Management System

4.1.1 Water Supply Resource System
see Fig. 1-6, p.13

collection (3] <), transmission (=), treatment (“d <), and distribution (¥l 5~)

average daily water consumption vs. peak demand rate => storage reservoir (¥l
A1)

for example,

maximum daily consumption rate = 2.2*average daily, and

peak hourly consumption rate = 5.3*average daily

3.1.2 Wastewater Disposal System
see Fig 1-8, p.16

WWTP (wastewater treatment plant, 3} %3] 24

POTWs (public owned treatment plants)

Quantity of sewage = f (water consumption)

however, infiltration and inflow (1&l) especially during rainstorms.

Sewers(374) (1) sanitary (3}5731), (2) storm ($-5=%), and (3) combined (&7 %)

lift station : when the gravity flow is not possible or sewer trenches become

uneconomically deep

3.1.3 Air Resource Management System

Differences of air resource from water resource

(1) quantity = free of charge
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(2) quality = no pretreatment before we use it

Elements in the air resource management : see Fig 1-5, p.14

3.1.4 Solid Waste Management System
see Fig. 1-6, p.15
W=, 774, 4%, (FHAE, (HE)AH R

not only waste isolation and disposal but also resource and energy recovery

Environment Management Systems
(1) Goal
(2) Cost vs. Benefit

4. Basic Concepts

4.1 Material Balance

Material balance (or Mass balance)

In an environmental system,
Amount of Accumulation = Amount of Input — Amount of Output

Rate of Accumulation = Rate of Input — Rate of Output

Completely mixed systems

Steady state (i.e., the rate of accumulation is zero.) 737l

If there is any sink or gain term (i.e., conversion or transformation) ?
Rate of Accumulation = Rate of Input — Rate of Output +/- Rate of
Transformation

see Example 1-3, p. 38
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4.2 Engineering Analysis
Key three steps
(1) Translate the physical system into a mathematical representation
a. Identify and specify symbols to represent the unknowns
b. Identify and quantify the known parameters and variables in the system
c. Identify and write relationships based on the physical, chemical, or
biological principles that link the unknowns to the knowns (For the problem
to be fully specified, there must be one relationship for each unknown, and

these relationships must be independent of one another).

(2) Solve the mathematical problem to obtain the result

A pure mathematical step.

(3) Interpret the significance of the result for the physical system
a. What is the significance of this result? (Or, What does this answer mean?)
b. Is the result | expected? (If yes, you have a basis for increased confidence
in your understanding; If no, you should review your work and think more

carefully about the system)

4.3 Precision and Accuracy

Precision (42 %=): repeatability with little variability

Accuracy (4 &%) relationship between the average value of observations and
the goal

- Engineers do not generally seek accuracy or precision that is much greater
than necessary because we have to seek to consider the economic feasibility.

- Quantitative results in environmental engineering rarely have less than 1%

error and seldom have less than 10% error.




Precise Imprecise
L]

@ @ Accurate
L]

® L
. (]
@ @ Inaccurate
®

Figure 1.C.5 Sharpshooter’s targets, illustrating the concepts of
precision and accuracy.

Precision

RpD= —\AB)
(A+B)/2

where RPD (%] 23 £) = relative percent difference

x 100

2] 7]+ (x + 39)
where x = average of observed data more than 20
s = standard deviation of the observed data

Accuracy

%R = ——— x 100

where R: 3|4&

Waste Management Lab.-SNU
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5. 33T 9 FFAMY
51 @d #FF9 A
5.2 FAALZ A ] FAFo
53 373 ¥
54 #737=
55 #3499 &7
5.6 3F4td e m &

SAEol A JHA e s, FEA gl vFAANE AA
AE AR o]ojd Zow
Heli= Aldholth. o Althell &7 ste] AL

gl el SFMAR FdE=
end pointoll Ao e A=d Az 7= Z|qsiitt. A, sk B HgEA A,
27l AAWMHE R 4%, drleaRlArE S AR Fdey

oA
TAl A wiEE = HF edE=dd e dert ol=ALE Jhesgled wet
=2 HFgo seEdEe] dorle mAE 1A s dis] #Alol
o] F5t= HHLAAHE oot}
e AHAIES E717] fsiA e OE AAEEHe AAo] &7ty
ey, AEAHAIg e ZA My A aHlE tE AbEETe FAo] glor,
stoet= =53] AgHolrt. A = vE 5EAS dAFToly Azl
Hol A7IA o, I Fxste] wtEolxl SF A= kA SRR A
5 AAAE e S FoRt HAR S vl =l ke
e st dol S38A, AEA, AdAe] W FA7F F2 b 7b
aEAolH, Sl W W oo wE Aot
20083 wl= gk 2w ¥skATh(National Science Federation,
NSF)o] 8o =, Qw9 &9 & s f8 asidxolof & 2141719 14714
T w1 FHAE EESIST William Perry(di SWIXZd] u4), Mario

Molina(:="23<77d=}, ZAg] LY olt] ul<F), Larry Page(7-= ¥ HAH) & d A4
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(Advancing health), 913 %2 (Reducing vulnerability to risk), 3§33t
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Ar(Increasing joy of living)elgh= 47] 33 ol 4

Promoting sustainability(X]4:7Fs4d): 1. AAAA A= ol x] 283} 2

A7l 3. gHS B9 YA Fe 4 AR E R 5 A 3 #E 6.
TA ZI9kAl A ) A R R 7. AEtd T E A% = o0

Advancing health(z175%1): 8. 7HQISrE3 Aok 7l 9. o5 A H3F10. <11+

w ol thek o ¥ 3H(Reverse-Engineering)
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Increasing joy of living(3l &3k 4h): 11. 7 T2 12, 7HEEA
48

Reducing vulnerability to risk($187F4): 13. F7] € oW 14, Aol F37ke]

o} 1471 =AIAl T, AT EofollA tFolE & e HAEl d
2 W& Aol dall F9 A Ay B

==
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El5~Z 2] (Develop carbon sequestration methods): 3 <A
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