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16 W EE 2
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1.Programme overview
(1) Special features of the programme
* An opportunity to specialise in fields where we have world-leading expertise, such as
water and wastewatertreatment, coastal hydraulics and modelling of hydrological processes.
* Accessible and engaged teachers who will give you thorough feedback and help you
progress throughout your studies.
* Strong industry links and opportunities to work closely with local and international
organisations.
* A multinational, innovative and interactive learning environment.
(2) Career prospects
ML O T
AR The need for clean water and sanitation is a global concern affecting large, densely
By i L - : . : .
N B Eﬁﬁ populated cities and smaller communities in industrialised and developing regions alike. This
FENE . ' _ o
N Master’s programme will prepare you for a rewarding and challenging career within an
SN
B2 essential profession. Most of our graduates play important roles in the water sector all over
T ED the world, and their educational experience in Lund has assisted them in becoming

outstanding professionals. The skills they have acquired during the programme are sought
after by organisations in a wide variety of industries, from large multinational corporations
and non-profit organisations, to regional and national government bodies. Many go on to
become Hydrologists, Process Engineers, Hydrogeologists, Consultants and Water Resource
Managers. Others pursue an academic career within prestigious universities.

2.Admission requirements

BSc in Civil Engineering, Environmental Engineering or equivalent BSc including
courses in geology, mathematics/calculus and hydraulics/fluid mechanics. English 6/English
Course B.

(1) English language requirements




The general English language proficiency requirement for programmes offered at Lund
University is English 6 (English B). However, some programmes may have a higher
requirement, if so, this will be stated on this page. For more information about English
language requirements and documents to submit, please read here.

(2) Minimum English language requirements

Most Lund University programmes and courses require what is called "English
6/English course B" (advanced level) language proficiency, which can be demonstrated in
one of the following ways:

* [ELTS (Academic) total score 6.5 (with no section less than 5.5)

» TOEFL paper-based score of 4.5 (scale 1-6) in written test and a total score of 575

» TOEFL internet-based score of 20 (scale 0-30) in written test and a total score of 90

See the other accepted international tests on the University Admissions in Sweden
webpages

(3) Exemptions

Students who have previously studied in English may be exempt from submitting formal
test results to show their English abilities. Check theUniversity Admissions in Sweden
webpages for detailed information on these exemptions.

Please note that the exemptions must be metexactly as stated on the University
Admissions in Sweden website. It is not acceptable to simply include a certificate from your
university stating your studies were taught in English.

(4) Higher English language requirements for some programmes

Some programmes require a higher English language proficiency level, for example
"English 7/English course C".

In addition, a small number of programmes (in the subject area of English language)
demand that all students demonstrate a specific level of language proficiency through a test,
regardless of previous studies or mother tongue language.

Always check the programme's admission requirements for details.

3.Tuition fees & payment

« Full programme/course tuition fee:280000 SEK

* First payment: 70000 SEK

An EU/EEA-student is a student from the European Union/European Economic Area
or Switzerland.

A non EU/EEA-student is a student from a country outside of the European
Union/European Economic Area or Switzerland.

* Tuition fees are to be paid in SEK. The Euro price is for comparison only.

* Tuition fees do not apply for exchange students, PhD students or EU/EEA students.



http://www.lunduniversity.lu.se/admissions/admission-requirements/english-language-requirements
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/English-requirements/Internationally-recognized-English-test/
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/English-requirements/Internationally-recognized-English-test/
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/English-requirements/Previous-university-studies/
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/English-requirements/Previous-university-studies/

* Students who are citizens of countries outside of the European Union (EU), European
Economic Area (EEA) and Switzerland are generally required to pay application and tuition
fees.

There are some exceptions to this general rule. The following is a list of criteria which
exempts individuals, meaning they do not have to pay application and tuition fees. If you do
not meet any of these criteria, you are most likely required to pay fees.

You are NOT required to pay application and tuition fees if:

* You have Swedish citizenship

* You have been granted a permanent Swedish residency permit

* You have been granted a temporary Swedish residency permit for reasons other than
studies (having a temporary residency permit for studies in Sweden does NOT grant you
exemption from fee payments)

* You have citizenship of a European Union (EU) country, European Economic Area
(EEA) country, or Switzerland

* You are a family member of a citizen of an EU or EEA country, or Switzerland, and
have temporary or permanent right of residence in Sweden

* You have long-term resident status in Sweden

* You have long-term resident status in another country in the European Union and have
Swedish residency

* You are applying for or are registered for third-cycle (doctoral) studies. Application
and tuition fees are only required for studies in the first cycle (Bachelor’s) and second cycle
(Master’s)

* You are registered at a university or university college outside of Sweden and will be
studying in Sweden on a temporary basis as part of an official study abroad programme as an
exchange student.

For more information regarding residence permits, please see the Swedish Migration
Board website.

Tuition fees are usually stated per programme per year. For courses, tuition fees are
usually stated for the full course. In one year of full-time studies you will normally acquire
60 ECTS. However, tuition fees are linked to the amount of credits, ECTS and not the time
you study. The fee is always the same per ECTS regardless of your study pace.

4.Scholarships

(1) Lund University Global Scholarship programme

The Lund University Global Scholarship programme is targeted at top academic

students from countries outside the EU/EEA (and Switzerland). You apply for a Lund

University Global Scholarship after you have applied for the programme/or free-standing



http://www.migrationsverket.se/
http://www.migrationsverket.se/
http://www.lunduniversity.lu.se/admissions/scholarships-awards/lund-university-global-scholarship
http://www.lunduniversity.lu.se/admissions/scholarships-awards/lund-university-global-scholarship

course you wish to study at Lund University.
(2) Lund University Regional Excellence Awards

The Regional Excellence Awards are a part of the Lund University Global Scholarship
Programme. These scholarships are open for top students applying to Bachelor's or Master's
studies and who are nationals of, or have their first degree from USA, Canada, China, India,
Indonesia, Thailand, Singapore, East Timor, Philippines, Brunei, Cambodia, Laos, Burma,
Malaysia or Vietnam.

(3) Swedish Institute Scholarships

The Swedish Institute offers several scholarship programmes for international students
studying at Bachelor's, Master's, PhD and post-doctoral levels.

Swedish Institute Study Scholarship:

The Swedish Institute Study Scholarships target highly qualified students from certain
countries who have been admitted to study programmes in Sweden. For full information
about nominated programmes and other details please review the Swedish Institute Study
Scholarship webpage.

Other Swedish Institute Scholarships:

Visby Programme - Swedish Institute Baltic Sea Region

Swedish Institute Scholarships for East Europe

Swedish-Turkish Programme

For full information and details please review the Swedish Institute Scholarship
information webpage.

(4) Country-specific scholarships

Brazil: Brazilian students can apply to the Science without Bordersscholarship
programme

Indonesia: Lund University has an agreement with LPDP which allows Indonesian
students to apply for full scholarships from LPDP, read more on

http://www.Ipdp.depkeu.go.id/

Mexico: Students from Mexico admitted to Master's degree programmes at Lund
University and who also receive funding from the Mexican Government’s Fund for Human
Resource Development (FIDERH) may be eligible for a partial scholarship. For more
information, please contact the Student Finance Administrator at Lund
Universitystudielan@er.lu.se. Read more about FIDERH on

http://www.fiderh.org.mx/english.html

(5) US Student Finance
Lund University is a participating institution in the US Government Federal William D.

Ford Direct Loan Program for undergraduate, Master’s and doctoral programmes. This



http://www.lunduniversity.lu.se/admissions/scholarships-awards/lund-university-global-scholarship/regional-excellence-awards
http://www.studyinsweden.se/Scholarships/SI-scholarships/
http://www.studyinsweden.se/Scholarships/SI-scholarships/The-Swedish-Institute-Study-Scholarships/
http://www.studyinsweden.se/Scholarships/SI-scholarships/The-Swedish-Institute-Study-Scholarships/
http://www.studyinsweden.se/Scholarships/SI-scholarships/The-Swedish-Institute-Study-Scholarships/
http://www.studyinsweden.se/Scholarships/SI-scholarships/The-Swedish-Institute-Study-Scholarships/
http://www.studyinsweden.se/Scholarships/SI-scholarships/The-Swedish-Institute-Study-Scholarships/
http://www.lunduniversity.lu.se/science-without-borders-ciencia-sem-fronteiras
http://www.lunduniversity.lu.se/science-without-borders-ciencia-sem-fronteiras
http://www.lunduniversity.lu.se/admissions/exchange-study-abroad/brazilian-science-without-borders-programme
http://www.lpdp.depkeu.go.id/
mailto:studielan%40er.lu.se
http://www.fiderh.org.mx/english.html

includes the Stafford Loans and the Graduate Plus Loans. Please note that this loan
programme is only available to US citizens or eligible non-citizens. Read more about US
student finance and Lund University.

5.How to apply

Please read this entire page carefully before you apply!

In general, all students wishing to study Bachelor's or Master's level programmes and
courses at a Swedish university must apply online, using the national University Admissions
in Sweden website calleduniversityadmissions.se. Note that there is a different process if you
plan to come as an exchange student or as an Erasmus Mundus or Erasmus Mundus Action 2
student —read more here. If you are a Brazilian student applying through the scholarship
programme "'Science without Borders™ you should follow the application instructions here on
the Study in Sweden website.

Key steps to apply:

1. Here on the programme webpages you will find a link with the message "apply now".
Follow that link to go directly to University Admissions in Sweden (this link is only available
when the application round is open)

2. Create an account on the national University Admissions in Sweden website and
follow the steps to make your online application

3. Submit all supporting documents to University Admissions in Sweden so that they are
received before the deadline. Documents can either be sent to the address: University
Admissions in Sweden, FE 20102, SE-839 87 Ostersund, SWEDEN OR, depending on the
country you are from, you may be able to upload a scanned copy of your original documents
on universityadmissions.se. Check the country-specific document rules for Master's
studies and for Bachelor's studies before you submit the following documents:

Cover sheet (printed from your online application)

All official certificates, diplomas and transcripts that are required to prove you meet
the admission requirements*. If you send copies of these documents by regular post they
need to be certified. If you upload your documents you do not have to certify them; however,
you need to make sure you scan the original documents

Proof of English language skills (e.g. TOEFL or IELTS test)

A copy of the page in your passport with your personal data and photograph (please
scan the original if uploading your ID-documents to universityadmissions.se)

Any additional documents required by the programme or course as part of their selection
requirements (e.g. statement of purpose, CV, reference letters). If such documents are
required, this will be stated below. If nothing is stated below, you only need to submit the

documents in the checklist above.



http://www.lunduniversity.lu.se/admissions/scholarships-awards/us-student-finance
http://www.lunduniversity.lu.se/admissions/scholarships-awards/us-student-finance
http://www.universityadmissions.se/
http://www.lunduniversity.lu.se/admissions/applying-for-studies
http://www.studyinsweden.se/How-To-Apply/Ciencia-sem-Fronteiras/Application-instructions/
http://www.studyinsweden.se/How-To-Apply/Ciencia-sem-Fronteiras/Application-instructions/
https://www.antagning.se/intl/search
http://www.lunduniversity.lu.se/admissions/applying-for-studies/documentation
https://www.antagning.se/en/All-you-need-to-know1/Finding-out-more/Key-dates/
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/Documenting-your-eligibility-for-studies/Instructions-for-Masters-applicants/Specific-requirements-for-my-country1/
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/Documenting-your-eligibility-for-studies/Instructions-for-Masters-applicants/Specific-requirements-for-my-country1/
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/Documenting-your-eligibility-for-studies/Instructions-for-Bachelors-applicants/How-should-I-submit-my-documents/
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/Documenting-your-eligibility-for-studies/
http://www.lunduniversity.lu.se/admissions/admission-requirements
https://www.universityadmissions.se/en/All-you-need-to-know1/Applying-for-studies/Documenting-your-eligibility-for-studies/Instructions-for-Masters-applicants/Certifying-my-documents/
http://www.lunduniversity.lu.se/admissions/admission-requirements/english-language-requirements

4. Pay the University Admissions in Sweden application fee before the deadline to
ensure your application will be considered (for non-EU/EEA students).

Read further details on our applying for studies webpages.

*If you are applying to a Master's programme and have studied you entire Bachelor's
programme in Sweden and all your academic credits are registered in Ladok, you do not have

to submit any transcripts or your diploma when applying.
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Unit 1 Introduction of Water Supply

) YHiE: Water Supply AH <& H AR RTCFATE
I g1 uni 1 i
yeoegisi | B BHINT Introduction of Water Supply ¥ i FIF A U7 i
PP G BB 7 5 —— 1] Uik %
H O&
W Water Supply #H 5% T AR AAR T
New Words and Expressions
drain v.HEZK nfEK (B 5 latrine n.A3Li BT Neolithic a #i A4 4RH; clay nAki(JE
, H)E: sewage nis/K CHEFEAIEISK) 5 flush v.ybik; drainage nfEK (TR 5 HE
KX, Jtds; fountainn. CAI&ED WisR, SR7K; aqueduct n.iaZE, JEHE, F/KE; sewer
n.ys/KE, FN/KiE, BH: conveyance n.A@i[iX]/K, iak; sanitation nAFE R4, TPAEER
(JtAEHEK %45 sanitary a. (3F45) T4 1), obligatory a. 53 H 1, X450 %/ cesspit
n.y5/KYL, 2651 aquifer n.& /K2 contaminate v.i5#4%; objectionable a. % A+ RIF), A8
U1¢); waterborne a. /K@), KAE3&NI; cholera n.EfL; enteric a.%f; typhoid n.{j%€
; commission v.Z=AE, (A1, #5577 strenuous a. i /110, 22N 5K 1 carcinogenic
a.FUEN; organica AL (¥, 1K) [¥); disposal n.AbE, AbFE, 75F%: anthropogenic a.
s | T AIGESIN, AU pollutant n.i54e4); envision v. 7L, FEEE, H5; wastewater
FWRE | nJRK, ¥5/K; state-of-the-art a. BLCALI; be subject to Hi (%) , H&k‘E; fall into
AEE A\, FF4h; bring under control 4. il d>k; (be)concurrent with 5...—%; blending
eV YIRTAN _ ‘
wmgppe. | Of-with.... 5. RE
Wik T2 Text and Sentences
I TE] 70 Bic »  The human search for pure water supplies must have begun in prehistoric times. Much
B

of that earliest activity is subject to speculation. Some individuals may have led water
where they wanted it through trenches dug in the earth. Later a hollow log was perhaps
used as the first water pipe.

> NAELETHUT IR SIS K T o ST TR 2 SR . — e Nsirilad 42
TRBIEAKSINMATRIK BT Ja Rk, B0 A 220 B AR A i W KA

> Thousands of years probably passed before our more recent ancestors learned to build
cities and enjoy the convenience of water piped to the home and drains for water-carried
wastes.
AT S v] BE P H T 4RI (8] 4 22 2 BT, = B S KNGS Y 7 8
Archaeological evidence shows the existence of latrines and drains in Neolithic

dwellings and the Minoan civilization in Crete 2000 years B.C. had clay water and




sewage pipes with flushing toilets in the houses.

i RERY, Wra st AE B T ata A 3L TR HEK Bt . ATTHTN T4, (
A M D T HELRR I RO OR U 0 SO A CA R SR A ] R B 1 s ) 45 /K AR KA
1.

The Romans had highly developed water supply and drainage systems and their cities
used large amounts of water with continuously operating fountains being a major source
of supply for the majority of the population although wealthy families had their own
piped supplies.

HAT B NS EEARE T4k MHAK RS, BHEER H CR4G/KEE, HEM+
R ZHE R /K FEORYE T B5a e ik it

Large aqueducts, some of which still remain, were constructed over distances up to 80
km to bring adequate supplies of good-quality water into the cities.

AT R A ) R TR R (R A ST PR B TR KIA 80 oK, HISRIE KEI/K
BFH7K GBI -

Stone sewers in the streets removed surface water and collected the discharges from
latrines for conveyance beyond the city limits. With the demise of the Roman Empire
most of their public works installations fell into disuse and for centuries water supply
and sanitation provisions were virtually non-existent.

il B AR A HER K, FRCE AL TG /K s BN X Ah. BT 2 g
KT, KER R NI TR WA 1, Bk, Sehe B4 KM AR
AR AFAE

In the Middle Ages, towns started to develop at important crossing points on rivers and
these rivers usually provided a convenient source of water and an apparently convenient
means of waste disposal.

B 7 AL, WA AETLI FIVF 2 WA R R, 3 e T YAT 3 i B A R 7K
PRANRIDAE B4

Although sewers were built in the large towns they were intended solely for the removal
of surfacewater and in the UK the discharge of foul sewage to the sewers was forbidden
by law until 1815.

BIRTEBORI BB 1 15/KE , X TE N RABOt K. B F) 1815 4F,
JEE AR R BIRAE ARG K G K

Sanitary provisions were usually minimal: in 1579 one street in London with sixty
houses had three communal latrines.

—RRYL, PABOER D> . 1597 4F, 83— 2% A 60 HREBMATE R A 3 AL
it

Discharges of liquid and solid wastes from windows into the street were common and it

=]




is not surprising that life expectancy was less than half the current figure in the

developed world.

M B 3 ) A T L G s A A [ PR ) 2 LG R A7 BRI 2 i N 7 i

ABNPUERIBA S — O Z AT T .

In an attempt to improve matters a law was passed in 1847 which made it obligatory in

London for cesspit and latrine wastes to be discharged to the sewers.

N T BEEXAMEIL, 1847 ARl — 2R IEME, AZIEHHUE AR T NS KT 2 Bl

TSN T KIE

London‘s sewers drained to the Thames, from which much of the city’s water was

obtained, and in addition the poor state of repair of many of the sewers allowed the

contents to leak into the aquifer which was the other main source of water.

T F T KB AETSG AKHEAZRIE A, T i R FKBOE X560 ks, 2T

IKIELERILZE, N AKE TR V5 KB EIE 9 51— KB EKE 2.

The inevitable consequences of this state of affairs were that water sources became

increasingly contaminated by sewage, the Thames became objectionable to both sight

and smell, and most seriously, waterborne diseases became rampant in the city.
TR AN ] 3 (¥ 45 SR 157K B i ek IR, 2RI LA (1 SR AR AR 1S4 N1

PR, B B A K AR R P AE SR T A

In 1854, Dr. John Snow, a public-health worker in London, noted a high correlation

between cholera cases and consumption of water from a well on Broad Street.

1854 4F, M —4 AL PA TAEH L drintd L], EiLm 50

B B — LUK RKH B V)R

Not only was cholera running rampant in the neighborhood around the well, but

outbreak of the disease in other parts of the city could be traced to individuals who had

occasion to drink from the Broad Street well,

ANLARIT MK H X AT RE BL» 10 HLk iy He e s R I AL AR S AT L= O

B KA KBk

which caused 10,000 deaths and provided the evidence for him to demonstrate the

connection between sewage pollution of water and enteric diseases like cholera and

typhoid.

I REFLE R E T ANTETS, N2 « B ek BKTs e S E AL A X K iE

PRI Z AR R R PRt T IEd .

Public outcry resulted in the commissioning of the first major public health engineering

works of modern times. Thus by 1870 waterborne outbreaks had been largely brought

under control in the UK and similar developments were taking place in Western Europe

and the cities of the USA.




DARIE RS AR AR5 — AN KR R B AL DA TR RO A . [RIE, 21 1870 4

» YEE ORI T KB A A PEIRCRI S B I T e B 17 2RI & e i A4

The Industrial Revolution greatly increased the urban water demand and the late

nineteenth century saw the construction of major water-supply schemes.

Tk RGN 7l KR, 19 L FHIH LT FEAOK RE R HY .

Only by continual and costly attention to water quality control has it been possible to

virtually eradicate waterborne diseases from developed countries.

AE S H R B R A K S AN G I A B2 1) B ol B AR B /K i 4 o vl

At

Such achievements must not, however, be allowed to mask the appalling situation

regarding water supply and sanitation in much of the developing world.

RTINS BE AR Y RSO 8 K F8 70 A e i B X A 45 /KR A 7 TG4 N TR A RAR 15

The growth of population in developing countries, due to the high birth rate, is such that

unless strenuous efforts to increase water supply and sanitation facilities are made, the

percentage of the world‘s population with satisfactory facilities would actually decrease

in the future.

T AR, AR E RN OHARH R, DR T RRARR 28 ings KM LA R

T, ANGRBA XL R0 T 5N R B 2l

In developed countries, demands for water are now fairly static and basic waste

quality-control measures are well established.

FERGEE K, KR REH T ZEERE, FFiE 1A KB B iR .

However, many of the existing water-supply and sewage schemes are now relatively old

so that their reconstruction will pose problems in the future.

SR, VFZ BRI /K RIHE K R GEECECRI A, Kokl 23 B R B ATT E A 1 )

As knowledge of the effects of all forms of environmental pollution increases so new

potential hazards appear,

B AT TR & R SRR AR5 RSN TR S v, BT OV AE SE R 2> I

for example there is current concern about the possible carcinogenic hazards arising

from the presence of minute concentrations of some organic compounds in water.

Anthropogenic, or human-induced, pollutants have overloaded our environment.

Ban, ANATTH #i 9% 02 T K sh e A ML S WA 27 A T RE SR H G
o NIRRT Y C LA AT AL T8 IR .

Today the enormous demands being placed on water supply and wastewater disposal

facilities have necessitated the development and implementation of far broader concepts

in environmental engineering than those envisioned only a few years ago.

A WK BT Ak B RO Bt R EUK 7 SR Ce 00 A i ZHR AT BEAT ) L




W TARRBE, TAETJUERT SR IR .

» The standards for water quality have significantly increased concurrent with a marked
decrease in raw-water quality.

> JEZKKTE W PR L A K bR v S 4

» The lesson is that populations increase, but water and land resources do not.
Consequently, the use and control of these resources must be nearly perfect to maintain
our way of life.

> DMERSR R RE N DN, (EKESRBEOFRA M. B, ARFEFRATHA
W70, L AUR AT g B AR A K R

»  Exercising this control will require the skillful blending of state-of-the art technology
with a host of political, social, legal, economic, and organizational elements. It is the
technology of water supply and pollution control that is the main concern of this book.

> SR AR IR S EOR IR E 5 BUA .t s VR KT MARERIET
AN G o e 7K S Ged il e AN 45 9 0E 1) 2 2 ()l

Put the following English into Chinese:

The engineering decisions of major importance in the design of water supply schemes are
those relating to (O the design period, which is the number of years during which the project
will be expected to meet the community’ s requirements; @ the estimates of the population
and of the types and magnitudes of commercial, industrial, agricultural undertakings to be

served during the design period; @ the level of service, in terms of the rate of supply,

fe o reliability of supply and quality of water to be provided during the design period; @ the
selection of supply source; ® the fixing of the capacities and operating levels of the
engineering works for the storage, treatment, transportation and distribution of the water,
including provisions for supply and demand and fluctuations.
Reading Material: Environmental Engineering
Reading Material: Hydrological Cycle
T .
SR (KK TR GG TR L SE) 4t HUR T At
R XFH b R EREEAT RS YA, A4 B S BRI RIS, 2 B CREEA RS
e EE AR ERACE, SR SO e A R R R, FEMREETT A R, TR AR

RIS, RBEE T TR, FE 3B ER.
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Unit 2 Water Sources

sz Ay | VHE Water Sources A E LR AR TR IR E
il 51 558 A Unit 2 48501 Bl
HEER HBE—2BHIHT Water Sources i %45 s fIRA 7k
E=i
W Water Sources HH 5% E VAR VEMIAR T
New Words and Expressions
precipitate v.f&/K, n.UTiEY); catchment nyC[#E]/K, Jiik; categorize v.iE...... 3
aeration n. 78 [JE], W& saturation n.iffif1, ¥2i%E; void n.Z5[fL]FH; hydrostatic a. (&%
) KR, TR 12405 interstice n. 25 [FL, [E]]FR, [EF&; subzone niE[X, 7, 43
[X; infiltration n.y2 N\, £i%: hygroscopic a. i, WGEH: capillary a. n. B4, &
40 (fEH, %O 5 tension n.gK(Bi/Z/N) /7, ks alluvial afd (Z) s stratum n.
2, #JZ; overburden nE#)ZE; #B#H; aquiclude n.fE/K)Z; 55i%E/K)Z; aquifuge n.
ToKE, RiEKE: coefficient n. 2% piezometric a.illJE (/KA7) HJ; intermediate a.
Hrlal noA 44 perforate v.ZF[44]14L, #THR; casing nBE[fA]; screen n.&lt, 77,
JEM s v % gravel B4, B2 a function of Ff... 1048, ... BRI AL the ratio of...to......
5.t specific yield 257K, 7=/K3, HA7/KE: be defined as FI#RA, #iE X
?ﬁiﬁ’% N be expressed as Al AR IR A..., ATLAE AL...; normal to ... 1IEAS, T H T; be amenable
. |EAT
Yt Text and Sentences
BT B » Both surface-water and groundwater are very important water sources for the supply.
Wﬁ?lzﬁij] A Rainfall, in most temperate regions, varies with respect to intensity and duration of
i;iijji) storms and to total quantities precipitated in particular regions from month to month.

> HUERIKORIH R 7K B R K KR o 72K 2 Bl i X, 3 R I A 22 9 i B2 A D IS
AL, JNEEAE 5 H PR AR R XN AR R BT AR

>  City water supplies can be drawn directly from rivers in which an adequate flow is
assured at all times. More generally, the flow of a river fluctuates and, after long periods
of little or no rain over its catchment area, it may diminish to a trickle or even cease
altogether.

> BT K AT DU A 7K R A Il R TR 3 LR o B DL PR R L VT AR B i B AR
A, AR I (8] B M AR D BTE R, 07K 2 2 R 4 /N K = W

> Where a water supply scheme depends on a river as its source, it is therefore usual for a
reservoir to be created by means of a dam, with a storage capacity sufficient to maintain

supply to the scheme over dry spells reckoned in mouths or years, depending on the




variability of precipitation observed in the region.

FERLIK R GE LR ATE 9 7KIE I, 38 H R SR sU K, FL & 7K & e AT A2 T3
IS 0 ] BB R K IIZ R G K&

The sources of water which supply water from below the earth‘s surface are called
sub-surface sources or ground-water sources.

3 LT AR A K IEAR Ay R 7K

Groundwater storage is considerably in excess of all artificial and natural surface storage
in the United States. Groundwater distribution may be generally categorized into zones
of aeration and saturation.

FESRE, R AR RO T R N A E AR KR . R /KA — T &)
73 R R K

The saturated zone is one in which all the voids are filled with water under hydrostatic
pressure. The aeration zone in which the interstices are filled partly with air and partly
with water, may be subdivided into three subzones.

FEFKIEIMERTT, MK i 2 B el K. B S B — o 7e K, —#f
SIFR AR R 3 AN AT .

1.The soil-water zone begins at the ground surface and extends downward through the
major root zone. Its total depth is variable and dependent on soil type and vegetation.
The zone is unsaturated except during periods of heavy infiltration.

LASKAH, 2 ARG, [ T e =W AR, R AR, HA5 3%
KNG Ko AN AESR NS K .

Three categories of water classification may be encountered in this region: hygroscopic
water, which is adsorbed from the air; capillary water, which is held by surface tension;
and gravitational water, which is excess soil water draining through the soil.

g rhR] DL R 3 RS ALK, BV S R I T B R R K, FE R T ) P
FEA B4R 2 4 B3k 38 0 H i 5 K

2.The intermediate zone extends from the bottom of the soil-water zone to the top of the
capillary fringe and may vary from nonexistence to several hundred feet in thickness.

2.7 P IE)AY 1% A 3B KCHT AR AE 2 BN/ E A T8, R NE AR 2 1 F 2
A

The zone is essentially a connecting link between the near-ground surface region and the
near-water table region through which infiltrating waters must pass.

b, AR ML R X S R KT X AR Z T, NBIKL AR I
o

3.The capillary zone extends from the water table to a height determined by the capillary

rise which can be generated in the soil. The capillary zone thickness is a function of soil




texture and may vary not only from region to region but also within a local area.

S BAHER Y, Aty MWH KT 1] b 2 %2 a2 (Y B 40 AR R i e 1 v
o T R FERE LR AR T ARAL , AR X IR B R LA, T HLF — X3
A PLAAH [

The water that can be drained from a soil by gravity is known as the specific yield. It is
expressed as the ratio of the volume of water that can be drained by gravity to the gross
volume of the soil.

HEH IR R AGE PR N2 7K B o 25 /K FE AT LASR /R R B 3 R K AR AR
AR . R ME S FERRR N TR FLER A0 LA S g STRR R O
Values of specific yield are dependent on soil particle size, shape and distribution of
pores, and degree of compaction of the soil. Average values of specific yield for alluvial
aquifers range from 10% to 20%.

FEPR A E R S K E T, 47K B IMEAE 10% 2 20%3E - A A2 1L .

An aquifer is a water-bearing stratum or formation capable of transmitting water in
guantities sufficient to permit development.

BIKER S K Z B R B 1% T KRB/ B KL Z -

Aquifers may be considered as falling into two categories, confined and unconfined,
depending on whether or not a water table or free surface exists under atmospheric
pressure.

BIKEFT LA A S ATE I B I, B TAE RS R & A AE — K
[HESEEE TP

The storage volume within an aquifer is changed whenever water is recharged to or
discharged from an aquifer.

BK = NI K B R S KR 32 A R T A A AR

For saturated, confined aquifers, pressure changes produce only slight changes in
storage volume. In this case, the weight of the overburden is supported partly by
hydrostatic pressure and partly by the solid material in the aquifer.

UK RAR R KB E, S8 A H A KA R ™ A B R AR A o FEX A%
OUN, BHRJEREREM D hEKE AR, o dE KR B U2 .

When the hydrostatic pressure in a confined aquifer is reduced by pumping or other
means, the load on the aquifer increases, causing its compression, with the result that
some water is forced from it.

7R s /K K R g o Ttk sl AR 7 R e, AERITE S OKE CBAD
R R, S KR A, A5 RE A Ee K K AR

Decreasing the hydrostatic pressure also causes a small expansion, which in turn

produces an additional release of water. For confined aquifers, the water yield is




expressed in terms of a storage coefficient Sc.

[FIRF, FEARER KIS Ay EIK, MK S K At — Rl XK
BKE, PKEREK R E Sc RKor.

This storage coefficient may be defined as the volume of water that an aquifer takes in
or releases per unit surface area of aquifer per unit change in head normal to the surface.
fitf 7K R ET 78 SO T BT MR B /KGR BER AL — A B A5 /K 2 B 3 T AR B A7
BRI 7K B

In addition to water-bearing strata exhibiting satisfactory rates of yield, there are also
non-water-bearing and impermeable strata.

b T HA L N ES/KEREKMZZ AL, WAREA S KRS Z K 1 o

An aquiclude is an impermeable stratum that may contain large quantities of water but
whose transmission rates are not high enough to permit effective development. An
aquifuge is a formation that is impermeable and devoid of water.

B K E R ANE KR, B BLEA KR, (B SKEEAR AR 2 AR VA R
IKIRRRE . ToKZE R — DN EEAE KA S K2 o

Any circumstance that alters the pressure imposed on underground water will also cause
a variation in the groundwater level.

G AR T4 N 7K IR s 20284 A ART St 2 S R b R IR AL R AR AR

Seasonal factors, change in stream and river stages, evapotranspiration, atmospheric
pressure changes, winds, tides, external loads, various forms of withdrawal and
recharge, and earthquakes all may produce fluctuations in the level of the water table or
the piezometric surface, depending on whether the aquifer is free or confined.
R KA BRARBEN . KAUEEEE K1, B AN
BRI 7K 5 180 DL K b R 8 xR L B i s KA 7= AR sl , I 5 &K 2
e oI A2 AR A K

It is important that the engineer concerned with the development and utilization of
groundwater supplies be aware of these factors. He should also be able to evaluate their
importance relative to the operation of a specific groundwater basin.

B, IR K G 7K I R AR I RN S0 X LeFE M (R 2R, [R] IRtk 8 1%
A BESTET X 5 R RE MR /K IRTERAT S R 8 B 3K 1) B AT VR

The rate of movement of water through the ground is of an entirely different magnitude
than that through natural or artificial channels or conduits.

IKIRA T (18 ) 3 5 7K 2 R AR 8N 3R DL TE R 2 58 4 A E — ML
=L

Typical values range from 5 ft/day to a few feet per year. The collection of groundwater

is accomplished primarily through the construction of wells or infiltration galleries




1

> HAE B TR 5 JeRERE) IR 8] M T /K 3 2l @G K sz K
JERE K 5E Bl o

» Numerous factors are involved in the numerical estimation of the performance of these
collection works. Some cases are amenable to solution through the utilization of
relatively simple mathematical expressions.

> EERVFONIZEAIK S T 2 R 3 A S DL & F R ) B Rk X
75 R

»  Other cases can be solved only through graphical analysis or the use of various kinds of
models.

FAME 0 R A 5 o B 5z 2% Ao 2 DA o
A well system may be considered to be composed of three elements: the well structure,
the pump, and the discharge piping.

> —MIFRGA LAY 3 F A, BRI KRR L.

»  The well itself contains an open section through which flow enters and a casing through
which the flow is transported to the ground surface.

> KIEAR S OFEAI T KRATE N HISL I BATHEH T 7K qmik SR A - BE

»  The open section is usually a perforated casing or a slotted metal screen that permits the
flow to enter and at the same time prevents collapse of the hole. Occasionally gravel is
placed at the bottom of the well casing around the screen.

> FLRBGEE Bl BIALR R B AL R UE M, ATk, RIS By b
FLIRE -

»  When a well is pumped, water is removed from the aquifer immediately adjacent to the
screen. Flow then becomes established at locations some distance from the well in order
to replenish this withdrawal.

> A AEFEEE ICH E SeE D BNBR A o Al B EE IR AL 2 K2 R KA
Ee TR, EEIFBEEERMITIEBOK, PAMEAN 78X Al K

» Owing to the resistance to flow offered by the soil, a head loss is encountered and the
piezometric surface adjacent to the well is depressed.

M T R EKRAIA T, S mBUKCKEUR, TR IR 2
This is known as the cone of depression. The cone of depression spreads until a
condition of equilibrium is reached and steady-state conditions are established.

> WK NIRRT . BRI R T E AT DR RE, BRI AT IR R

Exercises

1.Answer the following questions in English according to the text:

(1) Draw a profile (i) to show the distribution and categories of groundwater.

(2) Why are the reservoirs built?




2. Put the following English into Chinese:

Water is stored and transmitted through the hydrologic cycle. The water is held temporarily
in, and can therefore be drawn from the groundwater system, ponds, lakes, and stream
channels. During dry weather the drainage of these subsystems of the hydrologic cycle
provides the supply upon which all human endeavor depends. It needs to be stressed that
surface and groundwater supplies are related. Water can flow from one subsystem to the
other, and the use or disruption of one component can impair (423, Ji#/>) the value of the
other.

Reading Material: Surface Water

Reading Material: Groundwater Recharge

FE

SR (LR KHEK TRE SR TR DEE) BgE HLb Tkt kit
B g XFH b R EREEAT [R5 P, AFA s 3 O BRI, i B SR S
1Z = o

e &G AR SRR, e R R AR R, EMRES Iy A e ok, 735Kk

RIS, RBCE T TR, FF A AR,
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Unit 3 The Property of Water

ez iy | VHE The Property of Water #H5¢ % b4 R AIAR 1E
G Bl S5 Unit 3 %60 152
AFER HE—E#HT The Property of Water 159245 AR 77 v2:
E=
W The Property of Water H5¢ %\l ARTVCFIARE
New Words and Expressions
tannin n.f+5*#R; backwater n.[717K; slough n.J8¥t, 5 settleable a. AJJLf%H; clarity
nEWIE, WIEE: threshold n.im 5, BIR: solvent a FIEM I, WVEMRI, n &7
. fluoride n. % fb¥; nutrienta. N7 parameter n.Z3; filtration n.id€ (fEFD) .
ion n.%¥; alkalinity n.B&fZ; alkaline a. it (*); bicarbonate nikFREZE, HHKIKE:
carbonate n.i iz £h; hydroxide n. &% 4L ¥; cation n.fHE 5 multivalenta. 2 (fb&)
i calcium n.£%5; magnesium n.2%; sedimentary a. JyUIE[FRIYIHI, /K : igneous a.’k
R intake n N 3K (ED ; humic a &5 (i) f4); halogenate v.ixifk: e,
X £r; biodegradable a. i A=V F&MEIN; refractory a.dfi (ZEM) FEMRIG, MEALFR; THAA
PE/; microbial a M EXI, 4HEEK; trace nJR &, pathogen nJiJR4A, FUW T aquatic
a sK[AEM, T purity n.4iii, 4ifE; protozoan. (pl.) JEAEh%); parasitic a. 294211
ﬁiﬁiﬁ ; coliform a. KHZ B ) indicatororganism $57/ 44
%jz%;j\j?g\ Text and Sentences
Yt »  Physical characteristics of water.
B »  Most of our impressions of water quality are based on physical rather than on chemical
yfﬁiftij]‘ or biological characteristics.
A P

FRATTR 7K 53 R R 73 B R T B AR T AN A 2 B AR R o JRAT T R /KR Vit 14
. Bt TERRAY.

> We expect water to be clear, colorless, and odorless. Most natural waters are at best
cloudy; they are often colored by tannins and other organic materials picked up from
decaying plants; and backwaters, sloughs, and swamps are noted for their characteristic
odors.

> RZECRKE R A R, JE A b T T BR AT AR A ML 1K
PG, WK VeHTRIVE B AR A IR AR T 44

» Common analyses used to assess the physical impurities in water and wastewater are
reported in Table 3.1. Quantitative measurement of these characteristics is necessary for

the determination of water quality.




R 3G TP AR BOK R Y PR S W BB H o D9t e KB, AL EE
I E X L B o

Chemical characteristics of water

Water has been called the universal solvent, and chemical characteristics are related to
the solvent capabilities of water.

IKHIA AR

IR T REVET,  FAL SRR S K ITE R BE 1A R

Chemical measures of water quality include analysis for the presence of specific ions
such as calcium, magnesium, and lead.

KT S A B R — B R B 5K M, gL BRI .

Total dissolved solids (TDS), alkalinity, hardness, fluorides, metals, organics, and
nutrients are chemical parameters of concern in water-quality management. Most of the
common water quality measures reflect combinations or interactions between ions.

SR REA L R REEE . ALY 8. ANIATE IR R K AL B R B AL
FHH KERITH K TR I s e 1 2 18] i A 4 F Bl AR

TDS result from the solvent action of water on solids, liquids, and gases. The material
remaining in the water after filtration for the SS analysis is considered to be dissolved.
SV AR A e T RO AR YRR AR R A TR TR B o A8 i Ao A7
FAAET /K I BNA RE TE R

Alkalinity is defined as the quantity of ions in water that will react to neutralize
hydrogen ions.(1) Alkalinity is thus a measure of the ability of water to neutralize acids.
BB AT 5 SCONZK R 5 08 1 R A AR R 2 9 12 - BT 7 il B gl 2 i e /K o R R
FERE JIHIbRAE o

By far the most common constituents of alkalinity are bicarbonate (HCO3-), carbonate
(C0O32-), and hydroxide (OH-).

BURE B s DLy R R A B BRIR LA S AL

The principal objection to alkaline water, however, is the reactions that can occur
between alkalinity and certain cations in the water.

SR, Bk 7K B0 R R B 5 7K i LS BH 3 1 ] RE R A N

The resultant precipitate can foul pipes and other water-systems appurtenances.
Hardness is defined as the concentration of multivalent metallic cations in solution.

HP= LTI 2 P58 T MUK R G AR MY e v o SRR 4R T 2 < PR
TR

It may be represented by the sum of the calcium and magnesium ions because others are
usually found in much smaller quantities than calcium and magnesium.

A LR ES AR B SRR R, IR Ry Ht B 1 5 Sl W LS AR TS 2 1




Gl

Generally associated in nature with a few types of sedimentary or igneous rocks,
fluoride is seldom found in appreciable quantities in surface waters and appears in
groundwater in only a few geographical regions.

—RRIE, B LER S UM R R R UIRE BUK BUE A R, EARD DL 2
FAAET K, DG BT Hot B X i 3 T K

Fluoride is toxic to humans and other animals in large quantities, while small
concentrations can be beneficial.

AL S BRI NN HANS A H R, TR L R AL )2 2
Concentration of approximately 1.0 mg/L in drinking water help to prevent dental
cavities in children, and excessive intakes of fluoride can result in discoloration of teeth.
All metals are soluble to some extent in water.

IR Z) )9 1.0mg/L A Bl T TRy LG8, Td B8 A A& S 8UF
th . BT IR R AR L #E TK.

While excessive amounts of any metal may present health hazards, only those metals
that are harmful in relatively small amounts are commonly labeled toxic; other metal fall
into the nontoxic group.

BT & & m A g B AR e, AN DG By 2 AR,
FAh & RN TR

The amount of organic matter present in most natural waters is low. Typically the source
of the organic matter in water is from decaying, weeds, leaves, and trees
REBRBKEP AP & BB —BORYL, K AHAIRIE T L, JRE,
PR IR A o

Humic acid, a high-molecular-mass compound derived from the decomposition of plant
matter, is found in most surface waters. At present, most surface waters and many
groundwaters also contain organic matter of anthropogenic origin.

JETEIR & — MR 0 AT A2 R & 0 T BAL S, EARAE T K o R K ik
o HET, REBHOUFKFVEZ KB EHET AESHA Y.

Natural organic compounds must be distinguished from organic compounds that are
solely of anthropogenic origin, such as DDT or some of the more than 100,000 organic
compounds synthesized since 1950.
DAHETRIRA N SRR T NS N &Y (Flin: DDT 8iH 1950 4 LA
RN LA 10 JTRMANED) X3TF.

The presence of organic matter in water is troublesome for many reasons, including
color formation, taste and odor problems, oxygen depletion in streams, interference with

water treatment processes, and the formation of halogenated compounds when chlorine




is added to disinfect water.

BT ZMER, KB EIDHAEAER —DIRT R, IR Rk ]
TKFESR S FHORALER T Z A 7K IS 75 5 T2 B AR 54

Dissolved organic materials in water are divided into two broad categories:
biodegradable and nonbiodegradable (refractory).

IR LA AT 53 NP, BT AR AR A 1 R A P B A 11

Biodegradable material consists of organics that can be utilized for food by naturally
occurring microorganisms within a reasonable length of time.

A AEVIPEREA DR ARAEE N BN, A E R IR AR A &

The amount of oxygen consumed during microbial utilization of organics is called the
biochemical oxygen demand (BOD).

AR A LA 30 ) P v ) SR RO B A 7 R

Measurement of nonbiodegradable organics is usually by the chemical oxygen demand
(COD) test. Nonbiodegradable organics may also be estimated from a total organic
carbon (TOC) analysis.

FELE VIR B RO R 30 R A o 7 S RAG U R 72 1, AT DAAR I S A L 7>
P RRAL S

Both COD and TOC measure the biodegradable fraction of the organics, so the BODu
must be subtracted from the COD or TOC to quantify the nonbiodegradable organics.
M2 7 ECR AR HUBR AR AT ISR U B T A=W B AR & 2 L0, i Lbs 2 A 25
i AR B A MUK R R i A B R, DU E AR A B A L H0E
Nutrients are elements essential to the growth and reproduction of plants and animals,
and aquatic species depend on the surrounding water to provide their nutrients.

EIRR AN EK S BT H I ICR, KAEVM OB T e 1R 48 7Y
Jo F) J] B 7K AR

Although a wide variety of minerals and trace elements can be classified as nutrients,
those required in most abundance by aquatic species are carbon, nitrogen, and
phosphorus.

FMT Y FRARE TR T HIONE TR, HRKEMRERF LR BB,
Carbon is readily available from many sources. In most cases, nitrogen and phosphorus
are nutrients that are the limiting factors in aquatic plant growth.

BRAVFZRIR, TG, REHHI T, FABZREKAEBYEKNER.




Exercises

1. Answer the following questions in English according to the text:
(1) Draw a profile (7 ) to show the distribution and categories of groundwater.
(2) Why are the reservoirs built?

2.Put the following English into Chinese:

The biological characteristics of water, related primarily to the resident aquatic population of

fe o microorganisms, impact directly on water quality. Water may serve as a medium in which
literally thousands of biological species spend part, if not all, of their life cycles. Aquatic
organisms range in size and complexity from the smallest single-cell microorganism to the
largest fish.
Reading Material: Analytical Methods of Water Quality
Reading Material: Water-Universal Solvent

FE A
SRR (HKHAK TR SIEE TR L SIE) e HULR T At
W xFH O b REREEAT RS VA, R4 B S LRI R BIN, r H SRR S
LA EEAEREERAKT, BE A ROt 2 AR R R, WLy A fr ki, 9K

PR BB, MABEATT RN TR, 8 B B2 R.
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Unit 4 Laws Pertaining to Water and Environment

ez Hyy | VHE Laws Pertaining to Water and Environment 55 & M B AR AT IR E
Gl 31 552 Unit 4 %S0
e 2 '
i aws Pertaining to Water and Environment & 54 A F IR J5 1%
E=
W Laws Pertaining to Water and Environment #H 3¢ & \VE RGN ATARIE
New Words and Expressions
enforceable a.n]sJifi[F); municipal a3y, WEUY; integrity n.5e%E, IEE, WS
biosolid n.ZAE¥[E{4; sludge n.i5¥&; norm n.¥iyE, #EN, EED 7%/&, promulgate
VAT, A&#E: watershed n.Jfids; jurisdictional a ®( PRI, AR, " BO K; i
ntegrated a.ZE[BE] &1, 5241 enact v.dilE, Mifi: ME: utility n. A,
B, #0H; regulatory aFFER, (%) M (FREDD #; amendment nfE1E (%)
; tap n K, sk, ZET; delineate vk, F5; mandatory a.fmd s SRIEMN], X
%115 susceptibilityn UK EE[PE], REUEZ[M]; shift from......to..... 8. HEE. ...
; margin of safety 4= ZE[FRZ], W HEM; EPA=Environmental Protection Agency (
EE) HE{RYE; NPDWRS [E R R F K FEA TR 2% 451
Text and Sentences
» Clean Water Act The Federal Water Pollution Control Act is the primary federal
legislation that protects the nation’s surface waters, such as lakes, rivers, and coastal
e stiv areas. The law was originally passed in 1948, but it was totally rewritten and extended
o e
?ﬂli:j;%::% in 1972 because of the growing public outcry about the state of our nation’s waters. This
F
ey law became known as the Clean Water Act (CWA). It has since been revised several
W TB times, with major revisions in 1977, 1981, and 1987. It is currently under review again.
UESER N » The objective of the CWA is to improve and maintain water quality by restoring the
I 1) 7 T
b physical, chemical, and biological integrity of the nation’s waters. The CWA has five

main elements: (1) a system of minimum national effluent standards for each industry,
(2) water quality standards, (3) a discharge permit program that translates these
standards into enforceable limits, (4) provisions for special wastes such as toxic
chemicals and oil spills, and (5) a revolving construction program for publicly owned
treatment works (POTWS).

>  The CWA requires the EPA to establish effluent limitations for the amounts of specific
pollutants that may be discharged by industrial facilities and municipal wastewater
treatment plants. A system of nationwide, base-level standards has been set, but in some
cases specific discharge limits can be stricter than national norms, they are then based
on the intended use of the receiving water (swimming, boating, fishing, etc.).

» In addition, recent regulations that affect wastewater facilities design include those for




the treatment, disposal, and beneficial use of biosolids (40 CFR Part 503, i.e. Part 503,
Title 40, of Code of Federal Regulations). In the biosolids regulation promulgated in
1993, national standards were set for pathogen and heavy metal content and for the safe
handling and use of biosolids. The standards are designed to protect human health and
the environment where biosolids are applied beneficially to land. The rule also promotes
the development of a “clean sludge”.

»  The total maximum daily load (TMDL) program was promulgated in 2000 but is not
scheduled to be in effect until 2002. The TMDL rule is designed to protect ambient
water quality. A TMDL represents the maximum amount of a pollutant that a water body
can receive and still meet water quality standards. A TMDL is the sum of (1) the
individual waste-load allocations for point sources, (2) load allocations for nonpoint

sources, (3) natural background levels, and (4) a margin of safety (U. S. EPA, 2000).

Exercises

1. Answer the following questions in English according to the text:

(1) Explain the reason that Congress enacted the SDWA.

(2) What happens when the TMDL rule is implemented?

2. Put the following English into Chinese:

Water quality standards have both qualitative (71£) and quantitative aspects. The

qualitative aspects include the concepts of what is a standard and what type of standards

fE Ak should be set. Standards are quantitatively defined as values of water quality parameters (e.g.,
dissolved-oxygen concentration, turbidity, acidity (B2F¥)) which must be met in a stream or
lake to maintain a specified environment. Thus there will be a specified minimum
dissolved-oxygen value in a given stream for the maintenance of trout (fi:ff) fishery.
Requirements differ from standards in that standards are based upon the existing or desired
environment and, therefore, are usually tied to these conditions.

Reading Material: New Horizons in Federal Regulation
Reading Material: A Conceptual Approach versus the SWTR
5L
SR (K HAK TR SIS TR LSS ) #4E Hlbk Toll kit
R X H O bR RUREEAT RS PEARY, A4 B S BRI R BI, 2 H SRR
LA EEAERSE KT, —E A R et 2 AR R R, EMRLE T A fr s, 19K

RIS, RBEETTEM TR, FE 3B ER.
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How to use database?
1.Search Tips
By default, searches on our site will return only results containing all words entered into the
search box, without case sensitivity or spell-checking, and without regard to your access
rights to the content.
*  Narrowing your results
e Startanew search
* Language and stemming
e Phrase match "
LR *  Operators
TIRE |« Wildcards
Ay S BN
ﬁ% Wﬁ - Advanced search
eV YIRTAN _
i ) (1)Narrowing your results
JfifE HZy. | L)Filter results by access
I 51 7P By default, search results are displayed without regard for your access rights to the content. If
AT

you would like to see only results to which you have access, uncheck the box labelled

"Include preview-only content."

Include preview-only 4

content

2)Facets

The facet boxes that display on the left side of the search results page are sets of
characteristics that describe the current set of results, with the number next to each item
indicating how many results match each characteristic. Selecting an item in a facet box will
refine your search results so that only those results that fit the selected item remain. Click
"see all" to view and select from all facet items for a particular facet.




Discipline see all

Life Sciences 1 3%0

Medicine 1.112

3)Date Published
You can narrow your results by date by clicking "Date Published" at the top of your search
results and entering different values in the date boxes.

v Date Published

4)Search within a search
In order to search within a search, simply add keywords to any existing search terms in the
keyword box at the top of the page and re-submit your search.

2.Start a new search

Search terms, facet selections, and date selections will remain as you narrow and expand a
search until you click the button to "New search.” Clicking this button will clear the search
box and reset the search page to the default settings.

€) New Search ﬁ

3.Language and stemming
Your search will return results that share the stem(s) of the words you enter in the search box
based on your selected interface language. For example, if you have English selected as your

interface language, a search for "running" will return matches that contain "runner", "run",
"ran", and so on.

Changing the interface language will change the stemming language and can therefore
change your search results.

4.""Phrase match*

A search with multiple terms entered within quotation marks (****) will return only results that
contain those words or their stemmed variations in that exact order.

5.0perators

1)The OR operator (or |)

The OR operator (case-insensitive) allows results to be returned even when they contain only
one of the words entered. For example wheat OR maize will give results which include either
one of the terms "wheat" or "maize".



http://link.springer.com/search?query=running
http://link.springer.com/search?query=wheat+OR+maize

nabesblse n

2)The NOT operator

The NOT operator (case-insensitive) excludes results that contain the term following the
NOT. For example wheat NOT maize will give results which include the term "wheat" but
exclude the term "maize".

SIS e n

3)The AND operator (or &)

The AND operator (case-insensitive) provides the same results as the default on our site. If
you search for evolutionary patterns of families, the search that will actually be carried out
will be (evolutionary AND patterns AND of AND families).

iry pattern S O families n

The following operators are not supported in our searches: +, —

4)The NEAR operators

The NEAR operator (case-insensitive) will return results where the search term on the left is
within ten words of the word to the right of the NEAR operator. For example system NEAR
testing will return results in which the word "system" is located within ten words of the word
"testing", in either order.

-

The ONEAR operator means the search terms on either side must both be near each other in

the text and also appear in the order you’ve entered them in the search box.

You can narrow the ten-word range by including a forward slash and number along with the
NEAR operator. For example information NEAR/4 systems will return results where the word
"information" appears within four words of the term "systems".

5)Precedence

If you include multiple operators in your search, they are interpreted in the following order of
precedence: NOT, OR, AND.

Operators work only on the words immediately before and after the operator (and for NOT,
only the word after), so if you would like an entire phrase to be evaluated with the operator,
put it in quotes.

Because two words without an operator between them are treated as an AND query by
default, this means

plastic bottles OR water pollution

will be interpreted as

plastic AND (bottles OR water) AND pollution

instead of as the probably intended

"plastic bottles™ OR "'water pollution™



http://link.springer.com/search?query=wheat+NOT+maize
http://link.springer.com/search?query=evolutionary+patterns+of+families
http://link.springer.com/search?query=system+NEAR+testing
http://link.springer.com/search?query=system+NEAR+testing
http://link.springer.com/search?query=information+NEAR%2F4+systems

6.Wildcards Top

1)The * Wildcard

An asterisk (*) entered as part of a search is interpreted as a substitute for any number of
letters. For example, a search for hea* will return results containing any word starting with

"hea", such as "head", "heats", "health", "heated", "heating" and so on. The wildcard search
works best when there are at least 3 characters before the wildcard operator.

e n

2)The ? Wildcard
A question mark (?) entered in a search is interpreted as a substitute for any single letter. For
example, a search for hea? will return only results that contain four-letter words starting with

"hea", such as "head", "heat", "heal", and so on. The wildcard search works best when there
are at least 3 characters before the wildcard operator.

’VV‘. n

7.Advanced search

You can narrow your results by using the advanced search feature, which allows you to
search for a DOI, Author or an exact phrase. It also allows you to refine your search even
further by only returning results from a specific publication or date range.

How to Create an Attractive Poster

1.What is your message?

Who is your audience ?

What are your objectives?

2.How to create an understandable poster?

3.How to use visual grammar (A poster is a presentation, not a paper) .

4.Auto-Evaluation Questions to test your poster: does it meet your objectives?

Exercises

£k 1.Use database search papers with specific area
2.Make a poster with one of the papers
T
el
U XFE S B AT FUES PR, AR B O BRI R BN, b B SRR S
e EE R, REA AR KR, TERRLL T A frdult, SR

RIS, RBEE TR, FF 3B ER.



http://link.springer.com/searchhelp#information
http://link.springer.com/search?query=hea*
http://link.springer.com/search?query=hea%3F
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Unit 5 Water-Supply System

e iy | VHE Water-Supply System #H 5 b A ARRCAIAR S
il B 58 A% Unit 5 58I Bl st
ﬁ%‘l’g* iﬁg E‘ZIJ*)-:[‘W ‘EE‘_\‘ 5 RN DY N
¥ ater-Supply System i VE4F s RIERIA 71k
O
W Water-Supply System #H 2¢ Ll AT AR E
New Words and Expressions
aerate V.MEX, 7 ; disinfect v.J§#E, ABE; ozone n.5L%(; ultraviolet a.$84h (Zk)
#J; microorganism n.f#2E¥; calcium n.4%; magnesium n.E%; iodine n.fif; fluorine n.
% goiter n.FUIRARME; hydrant n.jk#e; assume v.BE, AA; chalk n.(4%¥E; comp
ressor n.JES[4E]HL; limestone n. A1 K% formation nh)Z, &JZ; interfere with 5200
., Witg; reserve...for.. fiti%s.. fit... 2 H; exchange...for.. #.. 4% ..; check with...lL
Tﬁifi, ﬁ#ﬁ
Text and Sentences
»  Acomplete water supply system is often known as a water- works(as shown in Fig 5-1).
Sometimes the term is specifically applied to pumping stations, treatment stations, or
storage facilities.
> A EEMGIKAGUEERERONOK TR (K 5-1) « XPMREFRLTHTE
R iy AL Pl B i K B
(FriRE »  Storage facilities are provided to reserve extra water for use when demand is high and,
BN when necessary, to help maintain water pressure
I o | ‘
R, | > KON AR R KN TR AN A IR, B B TR
ML H ), IKIE
I TE] 73 Bic : . . .
T » Treatment stations are places in which water may be filtered to remove suspended
B

impurities, aerated to remove dissolved gases, or disinfected with chlorine, ozone,
ultraviolet light, or some other agent that kills harmful bacteria and microorganisms.

> WEACE DR AL IE LR SR, BEAERREMAUE, B A R RS
D B A R 24 7078 B LA AU 5 4R B AN EY .

> Sometimes hard water is softened by a process that exchanges dissolved calcium and
magnesium salts for sodium salts, which do not interfere with soap.

> BN, BKIEEER A E A AR RES . SRR AL B T ZoR N AR, X RS
R IE 2 A T E

»  Salts of iodine and fluorine, which are considered helpful in preventing goiter and tooth
decay, are some times added to water in which they are lacking.

> AT IR E R A AT R K TR B PR £, PO EA AT BT B LR HOR R K




HIEA -

Not all water supply systems are used to deliver drinking water. Systems used for
purposes such as irrigation and fire fighting operate in much the same way as systems
for drinking water, but the water need not meet such high standards of purity.

AR B4 7K 2 GUH LRSS AR K . AT niEAns B H KoK 5248, 2
SRHHRAR 1247 7 K BIK R GER 7 O ] 5 (B KA D356 /A RE v 14
ARAEELK

In most municipal systems hydrants are connected to the drinking water system except
during period of extreme water shortage.

FERZHINT G K R G, B T AEE SOKKIN AN, WK S5 HK REAHE
i

Because many cities draw water from the same body into which they discharge sewage,
proper sewage treatment has become increasingly essential to the preservation of
supplies of useful water.

H1 T VF 22 T A A AZ T HEZK R [R]— S KA TR UK i DA 24 F 35 7K AR B T ORH4
UNGOEEIVATAS TIPS S

A water supply engineering for a town usually includes a storage reservoir at the source
of the supply, a pipeline from the storage reservoir to the distribution reservoir near the
town, and finally the distribution pipes buried in the streets, taking the water to the
houses, shops, factories, and offices.

ST K TR EAE — ML T /KR A 1R B 7K R 7K 22 FES 3 i AR TE 7K P 2 T £
PR E DL S AR BT i N AR, IR/ K s BB L 5. T
J AR .

The main equipment is thus the two reservoirs and the pipeline between them. The
function of the storage reservoir is to keep enough water over one or several years to
provide for all high demands in dry periods, and the distribution reservoir has the same
function for the day or the week.

DRI, AR TR ) 3 S 3 A2 1R e 7K R G T ) 7T o 7K PR AR FH R i A7 JE 8 — 4
B LA EAE TR K &, AORAIET 5400 8] e Y K 2

The storage reservoir by its existence allows the supply sources to be smaller and less
expensive, and the distribution reservoir similarly allows the pipeline and pumps to be
smaller and cheaper than they would be if it did not exist.

P KT PR AR FH U2 PR A ) B B2 S0 0 FH K B o A 17 88 7K P T A (L AR /K ISR 7N
, HERHA AR, SEAEKIBAL, A 7B ] E KR RN, 1 H
WIHELGE

In the United States, some of whose cities have the largest water use in the world per




person, the average use per person varies from 200 to 5,000 litres per day, averaging
some 500 litres/day/person.

N HKEW, REFEEWTAKEESM A REST, NIHKER
200~5000L/d, ~F¥%324y 5000/ (AN« H) .

But it must not be assumed that colder countries will eventually reach the same level of
use, because much of the highest US demand comes from the water spent in summer on
air conditioning equipment and the watering of gardens.

ERASRERA N A M54 P 1 S 41 S0 B R 1 T K KT 32 D] g 5 1R e v
i KR 2 2 B 2 e AN el 5e /K T T T AE F D«

Water engineers must therefore study the water used per person (consumption per head)
in their own country and choose a figure based on the most advanced community there.
DRI, K TR 2 A i NI KR (RPASFZKED , JFRE e it
X I DLk E — N -

The chosen consumption per head must be multiplied by the estimated population at the
date for which the supply is being planned; some thirty years ahead or more.

P 2 NS4 /K B 25 ATHRI B K I BT A I I N 1, izt R K A 252 30
FoE K.

The supply and storage equipments must be designed to be large enough for this period
since neither of them is so easily extended as the distribution system. This can be
extended as the need arises and as the houses are built.

BRI KB AN BEARBC K RGIBFER S 4 8L, B UEA 1L 3 A 2 % 2
&, DU I HRE.

Once the volume of the required yearly supply has been calculated and agreed with all
concerned, including the fire department, it is important to make sure that it really is
permanently obtainable from the catchment area proposed.

Be/K RGN AT BE R K IG KAME BRI & . — B HEHSFENrRRIMKE, A
Lol AR TR IAE N BT A 507 TH AR S DR B 6 2 IE 7K A BT AILAE FY
LA AT P 5 (A K Bl o E ) )

The catchment area is the area which drains towards the supply, and the yearly amount
of water drawn off to the storage reservoir cannot be more than the rainfall on the
catchment-area and should usually be very much smaller.

TEAK X8 CERORR HORUIE) 5t = Fa Atk IC AN B K IXH, BRI K EE RI7K B A
REEE I I P B, — LB R/ MT 2 .

A source of water supply may be obtained from surface water (rain) or from
underground water or both.

FOKOKIERT B2 ROK (RIZKD Bt oK, s P Ao




Both are refilled by the rainfall, the surface water by the runoff, and the springs or wells
by the water which enters the ground, the infiltration water.

R ZKAMNE HO R AR R 7K o M T AR AR BB K, TRNHE T R BB N KRR SR 7K
K.

These two quantities, plus the evaporation water and the water used by the trees and
plants, make up the total rainfall.

XPIHR > KR, N A A KA A S AR Y TR SRR K, A R P R

Even if the community water supply includes all the springs as well as all the surface
water in the area, it still does not obtain all the rainfall because of evaporation and the
needs of plant life.

Bt Xty 7K B LA 12 XA P 4 i R 7K A SR K B 7K B 238 AR ) A AT
K, AIRANTT BESRAG- 4= P B T 2

It is therefore important to check the rainfall records and the runoff and infiltration
values with the records of the stream flows and other local water information.

R, EZER R ARG RREMNSE, SRR EIDR & YTk
SCHURHHEAT AL o

Infiltration water, the rainfall which enters the ground and becomes ground water, can
travel for long horizontal distances, and it may pass into or out of the catchment area.
BNIK, RE NN T KBy " 7K, BV E KBRS AR S, W RLRA
If the yearly water supply exceeds the yearly rainfall, the ground water level will
generally fall and eventually it will become impossible to obtain the required supply.
Another source will have to be found.

HEMOKE R TAEREN &, KA — e TR, & RARERAS T E K&
s IR IRFHR T AN IR

It is not essential to build a storage or impounding reservoir if the water can be stored in
the ground, and this may often be possible.

IR BERKAEAAAEI T, WU L ERIEEAOKE,  MREX — w2 T RER
In fact, in London area, where the water level in the chalk has been steadily falling for
more than a century because of pumping, it has been suggested that further storage shall
be not by the surface reservoirs which have been used until now, but by recharging the
chalk with purified water through wells changed for the purpose.

H b, ERZUIX, TR K, 2 X T R R N KA ELRFAE
TR A AN CEBOEINE KA SE — BRI 24 R KPR, TS
FHENEAL T HI7K AR 78 1 222030 2 A A3 T KR

This practice of underground storage is being widely used by the gas industry in many




countries.
XA T AR AF TR IR 2 M 2 [ KR A
Gas is sent underground by compressors through wells into a sealed underground sand,
limestone, or other porous formation at a time when the gas supply is large, to be stored
until the demand is large than the supply.

> HEARBER TR, ARSI R AR S R TR A RKCE EELE
ZaEMEY, HEIHAERTH/AE L.

»  These underground containers for gas are often hundreds of times as large as gas tank in
existence and have been found to be a cheap, practical, and safe way of storing gas.

> XL R UE R AU R IR B £, T BT E AR BT
S A2 A i <07 2

Exercises

1. Answer the following questions in English according to the text:

(1) What is a catchment area?

(2) Why should it be done to check the rainfall records and the runoff and infiltration values
with the records of the stream flows and other local water information?

2. Use the following 5 words/expressions to make up 5 sentences, respectively:

fE Mk | (1) calcium
(2) in much the same way as
(3) hydrant
(4) aerate
(5) interfere with
Reading Material: Distribution System
Reading Material: Distribution Reservoirs and Service Storage

§i§ﬂ~ CHKAK TR SIS TR SE ) #4E Hlbk Toll kit
U Xt A I R EREEAT RS AR, A4 bT B S BRI RIS, 2 B SR AR S
LI EE MR, REA SRS AR R, EMRLLTr 1A fr ok, Bk

PeiE IR 5, BCFTTERN T B, ' HEEr 2R
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ezl | YR Pumps A OC TR AR R AARE
Gl 31 552 Unit 6 %32 it
2L T S
IR | s ity pumps VRS ORI 7k
E=
W g | Pumps AL BRI AIA
New Words and Expressions
Impeller n.H%¢, &%, %f: volute nlwsc, BRIENE; casing n.fb5%, 52ik; diagonal
axtf (&) 1 rotodynamic a.ig#43)) /1i; mover n. R3IHL, Sik; i&3); pitcher n.
JKEE; meshing nig (k) &5 45905 lobe ndl (#&) 5 s (NiE; ram n.35, HREE; s
ynchronism n.[f22; induce v.i5%, 5liE, TG ejector ni#E[F]; dewater v.JBi[
He, B, £PK: nozzle nBEHE[#]: sump n. (%5, V5, HEK) Hi; constricted a JeAs K]
; eductor n.WEESEY, HERCE; trip v, SGH, Fi0; hypothetical a B[, 8]
. homologous a.[FVH[F, VE]KI, AR[EA]M); cavitation n.ZS [S4d, ==m)/EH: kin
etic aizzhiy, sh71 (%) [¥); propeller pump 3, $2HEZE; prime mover JFzNHL;
specific speed Ebi#
Text and Sentences
» Pump and pumping machinery serve the following purposes in water systems: (1) lifting
water from its source (surface or ground), either immediately to the community through
e stiv high-lift installations, or by low lift to purification works; (2) boosting water from
L HL A
%Zi:j;%;i low-service to high-service areas, to separate fire supplies, and to the upper floors of
FHA
ey many-storied buildings; and (3) transporting water through treatment works,
W TB backwashing filters, draining component settling tanks, and other treatment units,
UESER N withdrawing deposited solids and supplying water (especially pressure water) to
I 1) 7 T i _ .
s operating equipment.
Bt Pereing eatip

» Today most water and wastewater pumping is done by either centrifugal pumps or
propeller pumps. How the water is directed through the impeller determines the type of
pump. There is (1) radial flow in open-or closed-impeller pumps, with volute or turbine
casings, and single or double suction through the eye of the impeller, (2) axial flow in
propeller pumps, and (3) diagonal flow in mixed-flow, open-impeller pumps. Propeller
pumps are not centrifugal pumps. Both can be referred to as rotodynamic pumps.

> Open-impeller pumps are less efficient than closed-impeller pumps, but they can pass
relatively large debris without being clogged. Accordingly, they are useful in pumping
wastewaters and sludges. Single-stage pumps have but one impeller, and multistage
pumps have two or more, each feeding into the next higher stage. (2) Multistage turbine

well pumps may have their motors submerged, or they may be driven by a shaft from




the prime mover situated on the floor of the pumping station.

In addition to centrifugal and propeller pumps, water and wastewater systems may
include (1) displacement pumps, ranging in size from hand-operated pitcher pumps to
the huge pumping engines of the last century built as steam-driven units; (2) rotary
pumps equipped with two or more rotors (varying in shape from meshing lobes to gears
and often used as small fire pumps); (3) hydraulic rams utilizing the impulse of large
masses of low-pressure water to drive much smaller masses of water (one half to one
sixth of the driving water) through the delivery pipe to higher elevations in synchronism
with the pressure waves and sequences induced by water hammer; (4) jet pumps or jet
ejectors, used in wells and dewatering operations, introducing a high-speed jet of air or
water through a nozzle into a constricted section of pipe; (5) air lifts in which air
bubbles, released from upward-directed air pipe, lift water from a well or sump through
an eductor pipe; and (6) displacement ejectors housed in a pressure vessel in which
water (especially wastewater) accumulates and from which it is displaced through an
eductor pipe when a float-operated valve is tripped by the rising water and admits
compressed air to the vessel.

Pumping units are chosen in accordance with system heads and pump characteristics.
The system head is the sum of the static and dynamic heads against the pump. As such,
it varies with required flows and with changes in storage and suction levels. When a
distribution system lies between pump and distribution reservoir, the system head
responds also to fluctuations in demand. Pump characteristics depends on pump size,
speed, and design.

For a given speed N in revolutions per minute, they are determined by the relationship
between the rate of discharge, Q, usually in gallons per minute, and the head H in feed,
the efficiency E in percent, and the power input P in horsepower. For purposes of
comparison, pumps of given geometrical design are characterized also by their specific
speed N s, the hypothetical speed of a homologous (geometrically similar) pump with an
impeller diameter D such that it will discharge 11 gpm against a 1-ft head.

Because discharge varies as the product of area and velocity, and velocity varies as
H1/2, Q varies as D2 H1/2. But velocity varies also as tDN/60. Hence H1/2 varies as
DN, or N varies as H3/4Q1/2

Generally speaking, pump efficiencies increase with pump size and capacity. Below
specific speeds of 1000 units, efficiencies drop off rapidly. Radial-flow pumps perform
well between specific speeds of 1000 and 3500 units; mixed-flow pumps in the range of
3500 to 7500 units; and axial-flow pumps after that up to 12,000 units. For a given N,

high-capacity, low-head pumps have the highest specific speeds. For double-suction




pumps, the specific speed is computed for half the capacity. For multistage pumps, the
head is distributed between the stages. This keeps the specific speed high and with it,
also, the efficiency.

»  Specific speed is an important criterion, too, of safety against cavitation, a phenomenon
accompanied by vibration, noise, and rapid destruction of pump impellers. Cavitation
occurs when enough potential energy is converted to kinetic energy to reduce the
absolute pressure at the impeller surface below the vapor pressure of water at the
ambient temperature. Water then vaporizes and forms pockets of vapor that collapse
suddenly as they are swept into regions of high pressure. Cavitation occurs when inlet
pressure are too low or pump capacity or speed of rotation is increased without a
compensating rise in inlet pressure. Lowering a pump in relation to its water source,

therefore, reduces cavitation.

Exercises

1. Answer the following questions in English according to the text:

(1) What decides the kind of pump used in the water systems?

(2) How do pump size and capacity promote pump efficiencies?

2. Put the following English into Chinese:

A pumping station will generally consist of two parts, the substructure (JKJZ£5#)) and the

ek superstructure. While the substructure is basically a matter for engineering design, the
superstructure should preferably be designed by an architect. If the substructure is divided
into wet and dry wells, it is usual for the dry well to be directly under the superstructure and
to have access from inside the building. Access to the wet well should be from the open air.
Reading Material: Grinder Pump Sewer System
Reading Material: Open Channel Flow

T .
SR (7KK TR GG TR L SE) H4E HULR Tk At
W X H O bR RERBEAT RELS VA, A4 B S BRI RIS
LA A EE MR, REA SRS AR R, EMRLLTr A fr ok, FSKRm

RIS, RBEE TR, FF 3B ER.
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Unit 7 Plumbing

ez Hpy | UHE Plumbing AHIG T B ARV IR
Gl 31 552 Unit 7 550
2L T S
FFER | 5 s 17 Plumbing 1A SRR i
E=
W Plumbing #H 2 H A AV FTAR 5
New Words and Expressions
plumbing n. (T4, HHRAK) EiE T, B4 epidemic nif¥%, MATHi; submerged
a /K RNHI, BB, #E%; deteriorate v.A8ffi, #i¥K; appurtenance n.[fJ@ 1545, B
practitioner n. &My A 5, FFILEEA; uphillna.ad. B3, 7] L; plumbing fixture A%
#%[#% H]; system of plumbing=plumbing system &= W& T &%, PAi&% &% cross
connection 3¢ X i%#%; back flow connection [Fl3fi%, {3 i%EH:
Text and Sentences
» One of most important systems developed to protect the health of man and to provide
man with a better way of life has been the system of plumbing, which is the piping of
potable water to its ultimate use and the draining away of waste materials to a variety of
treatment processes.
» (1) Itis essential in our modern society to recognize that plumbing is to society what the
HEE R circulatory system is to man. (2) It is a system which must function efficiently to avoid
L HL A
(“‘: L%j! outbreaks of epidemics and to avoid chemical pollution. Good health practices require
ECEON o _ _ _
T that plumbing in a community be free of cross-connections, backflow connections,
L EESIENN submerged inlets and poor venting. It also must transport a good quality of potable water
AL ) in adequate quantities in order to service our modern society. One of the great
H‘ ‘E AN ~
T[?\ﬁiﬁﬂ difficulties that we face as a society is that older existing plumbing may deteriorate and
BB

may create health hazards; also, repairs of plumbing may be carried out in such a way
that they will create direct health hazards. (3)Plumbing is the practice, materials, and
fixtures used in installing, maintaining, and altering of pipes, appliances, and
appurtenances, utilized for potable water supply, sanitary or storm drainage and venting
systems. (4)Plumbing does not include the drilling of water wells, installing water
softening equipment, or sale of the manufacture or plumbing fixtures, appliances,
equipment or hardware. Plumbing systems consist of an adequate potable water supply
system, a safe adequate drainage system and ample fixtures and equipment.

> Public health personnel have long been concerned with cross-connections, backflow
connections and submerged inlets in plumbing systems and public drinking water supply

distribution systems. These cross-connections make possible the contamination of




potable water with nonpotable water or contaminated water. Although the probability of
contamination of drinking water seems to be remote, a multitude of problems definitely
exist. The only proper precaution is to eliminate all the possible links and channels
where potable water may be polluted.

»  Cross-connections exist when the individual installing the plumbing is not aware of the
danger and may not realize that water can reverse its direction. In fact it may even go
uphill. In addition, the valves may fail or may be carelessly left open. In order to combat
this problem, installers must understand the hydraulic and pollution factors which can
cause environmental health hazards. They must also know what types of standard
backflow prevention devices and methods are utilized and how to obtain the materials
and install them properly.

»  This text on plumbing is not meant to be an overall plumbing guide. It is not even meant
to list all of the potential hazards. However, it should provide sufficient material and
diagrams to help the environmental health practitioner have a better understanding of
plumbing and its effects on health.

» The current status of the plumbing problem is very difficult to ascertain since data is
lacking in this area. However, it can be assumed that plumbing systems in many areas
are rapidly deteriorating because of the age of the structures. Unfortunately, about the
only new thing added to plumbing in the last 75 years has been the introduction of
plastic pipes. As a result of this lack of change, many individuals fail to pay adequate
attention to the enormous potential hazard of disease and injury due to microbiological,

chemical, or physical agents.

Exercises

Answer the following questions in English according to the text:

(1) What is the requirement of good health practices for the plumbing system?
(2) Can we make sure of the current plumbing status in this area? Why?
Reading Material: Drainage, Sewerage and Sewage

Reading Material: Treatment Plant Design

(G/KHPK TR SIS TR TGS H4E HU T it
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Unit 8 Wastewater Collection and Sewer Design

2z Hfy | YHE Wastewater Collection and Sewer Design #H5¢ &l B AT FIATE
il B 558 A Unit 8 6 3C I bl
HOFER | . e
H#t— 5 ¥4 Wastewater Collection and Sewer Design iE V245 s AR J7 12
#H O
W Wastewater Collection and Sewer Design 3¢5\l A V- AR E
New Words and Expressions
trunk n. =T easement n.bH AL, F/EEFY; manhole nis#H:; asbestos n.
Fifg; polyvinyl n.2E ZJ%; asphyxiation n. & &, [&JFE; vitrified a.fgL[&]1M, LR
, eI, vitrified clay Mgt stormwater sewer F7K; intercepting sewer i (
157K) & drop inlet %K H; building connection J53 &% % ; junction chambe
PR CRKE) , RS intersecting sewer 38 X (J57K) % right-of-way F i (
JuED ; B, ductile iron #EME4k; reinforced concrete 4X /iR EE L prestressed concr
ete TR /7R &+
Text and Sentences
»  Collection of wastewater ~ Once used for its intended purposes, the water supply of a
community is considered to be wastewater. The individual pipes used to collect and
transport wastewater are called sewers, and the network of sewers used to collect
B wastewater from a community is known as a collection system.
(iR » The three general types of collection systems commonly used in the United States are
Py S BN
ﬁ% Wﬁ sanitary, stormwater, and combined. Often identified as separate sewers, sanitary sewers
IR _ o o
ERE were developed to remove domestic wastes from residential areas. The flow in sanitary
A= H 5 sewers is by gravity, pressure, or vacuum. Sewers intended solely for the collection of
I 1] 3 stormwater are known as stormwater sewers, which are constructed to eliminate
B )

problems associated with the discharge of untreated wastewater from combined sewers
into watercourse and receiving waters.

» (1) Combined sewers collect both domestic wastewater and stormwater, and they are
seldom constructed in the United States today.The types and sizes of sewers used will
vary with size of the collection system and the location of wastewater-treatment
facilities. The principal types of sewers found in most collection systems are described
in Table 8 and illustrated in Fig. 8-1.The principal appurtenances of sewers are
manholes, drop inlets to manholes, building connections, and junction chambers.
Depending on local topography, special structures may be required. Manholes are used
to interconnect two or more sewers and to provide entry for sewer cleaning. Where the

difference in elevation between the incoming and outgoing sewer exceeds 0.5m (1.5 ft),




flow from incoming sewer can be dropped to the elevation of outgoing sewer with a
drop inlet. As the diameter of intersecting sewers (e.g. main and trunk sewers) continues
to increase as wastewater from more of the service area is collected, precast manholes
can no longer used. (2)When this situation occurs, special junction chambers are
constructed to connect the intersecting sewers.

Design of sewer: to design sewers properly, accurate and detail maps should be available
for the areas to be served. The location of streets, drainage ditches, and other features
that may influence the design of the sewers should be identified. Accurate elevations are
needed throughout the area to be served by the proposed sewer. Profiles are required for
all existing or proposed streets, alleys, and potential right-of-way where sewers may be
placed. In addition, detailed information must be available on the location of surface and
subsurface utilities such as water and gas mains, electrical conduits, drain lines, and
other underground structures.

The following factors must be considered separately for each installation in planning
and designing sewers: (1) estimation of design flow rates, (2) selection of design
parameters, including hydraulic design equation, alternative sewer pipe materials,
minimum sizes, and minimum and maximum velocities, (3) selection of appropriate
sewer appurtenances. The principal materials used in the manufacture of sewer pipe are
asbestos cement, ductile iron, reinforced concrete, prestressed concrete, polyvinyl
chloride, and vitrified clay.

Minimum sewer sizes are usually specified in local building codes, minimum slopes of
sewers used to avoid extensive excavation where the slope of the ground surface is flat,
and minimum and maximum velocities of flow in a sewer determined to prevent the
deposition of sand and gravel and avoid damaging sewers, respectively.(3) The major
difference of design procedure between sanitary and stormwater sewers is essentially
that the quantity of stormwater to be removed from a service area is determined on the

basis of a hydrological analysis

Exercises
Answer the following questions in English according to the text:

(1) What are the three general types of collection systems commonly used in the U.S.A.?T

fE ok
(2) What factors must be considered for each installation in planning and designing sewers?
Reading Material: Storm Drainage System
Reading Material: Sanitary Sewer System
EE L
_— (K AK TR SIS TR LSS ) #4E Hlbk Toll kit
S5Ok
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Unit 9 Water Treatment Process

e Hyy | VHE Water Treatment Process AH 3G 5 M B AR RV RIA
G B3] 558k Unit 9 %6 3L 1
HEEER | L ey . N
HE— 5 ##T Water Treatment Process iEv2:45 s A iR J5
E=
W Water Treatment Process #H5¢ %Mk A Gal i FIAAE
New Words and Expressions
engineer v.BEit, Y\ grit nAPERDRL], "EH; feces n.HEMY, FE{F; colloidal a ik ik
[#]#; inorganic a. CHL (#) KI; pathogenic aJi)&ift, FUWIK); alga(algaepl) n.ik
s silt nJeRr, JMUE; dioxide n. % t4); manganese n.fdi; immiscible a. NRA T,
AR supersaturation na R (fEF) 5 hatchery n.iiEBR[4k]3%; sterile a. JCH I
, VHILEERY; dieldrin nJKEGH] (—FKECR D ; feed waternfliK, #h457K; silica
n._EAbEE, EERR[f, +]: assimilative a.[AfLI, MRUCHT; dose n.F[Z4]&: suspens
ion n.BVF(1k, ¥, #); coagulation n.iE&E (fEFHD , #E5; adsorption n.ff (fEH
) : ozonation n. %A (ERD) : screening n.id i, 4 [iE]: & flocculation n.
2t (JEAD 5 oxidation n.%84k (/EFH) ; deaeration n.BR <[], WLA[%A]; osmosis
nisiE (fEFD  distillation n.z&4 (FERD
Text and Sentences
»  Over the years, a variety of methods have been developed for the treatment of water. In
AR most situations, a combination or sequence of methods will be needed.
ﬁ;ﬁ%ﬁ > ik, CATTH AR . KERIL . HEHE T RI A
FWNA
vy B4 o
sk FH B2 05 5 A6
I ES N »  The specific sequence required will depend on the quality of the untreated water and the
JfiAE ELE desired quality of the product.
el 4
o | > BRI SRR TARA A AT E SR
Wi

» Although treating water is relatively inexpensive on a per-cubic-meter basis, there is
little opportunity to modify water quality directly in most natural systems such as
streams, lakes, and groundwaters because of the large volumes involved.

> BRI PRKAZARESL TR T SARE B, (H A0 AN AT 8 BN K7 H AR KA i K o gk
ITEE, B WA R K, XA Y HKE KR T .

» Rather, what is done is to treat the water used for public water supplies and to treat
wastewater before it is returned to the environment in engineered systems.

> MRATIT E IR AL B T A S K BIBER 737K, LA RAETS /KGR [ A58 2 BT 7E BT
BT R G o0 Hdh AT db B

> A wide variety of contaminants that may be found in water and wastewater were

identified.Contaminants that may have to be removed from groundwater, surface water




and wastewater to meet specific water quality objectives are identified in Table 9.1.
FATREME BRI PIK ORI 2 05 48 3 9.1 th il 1075 V2 48 N AT & 5
SE 7RI BRI A2 I K R IR AR K R 2 035 44

Because of their importance, treatment methods for contaminants of anthropogenic
origin are also considered.

BT IR R N, MBS R BTN RIS B 5 e b BT
The most important objective of water treatment is to produce a water that is
biologically and chemically safe for human consumption. Quality requirements similar
to those for domestic use will generally apply for most industrial users.

K A A B ) R AR S AR PRI 2 22 4 i NS HTK o 5 AR i T KR R A
K SR — oE T R 2 HCT A

In some cases, such as in the manufacture of printed circuits, even higher quality
requirements may have to be met.

FERLSEIF LU, Bland i Nl B, A KA 04T B e B 7K BT 25K

Domestic water supplies must be nearly sterile and turbidity-free and should have a low
TDS concentration.

AETRGKLATE TICRE oI, 30 N BRI A S VA A I £

Specific chemical species such as the hardness ions, calcium and magnesium, or toxic
materials such as lead and the pesticide dieldrin must be removed. Requirements for
industrial uses of water vary widely.

REIRAL 7 a0 a0 B T B8 1 B AT B B AR 240K R A e AR 25 . TNV
IK I EESRZE 5 K

Cooling is a major industrial water use and has relatively loose requirements. Corrosion,
scale formation, and bacterial growth in pipes and cooling towers are the primary
concerns. Boiler feedwater is necessary in many industries.

AR FEN TR, HESRM R . EEEMA I, i, Z535 F4p A4
KRR EERPEM . W KGR V2 AT AN AT ERA 1

Because of the high temperatures and pressures in boilers, scale formation is a major
problem. Boiler feedwater must be low in turbidity, dissolved oxygen, and hardness.
Silica is a particular problem in boilers.

BT 8edr sl R, SRR N R R KA IR B | ARV A SRR
= i DYl R B 7 N LT 8

The principal contaminants found in water and the unit operations and processes used
for their removal are summarized in Table 9.2.

R 9-2 AGN 7K PAEAER) T E 5 AN T B 251X L85 GV i) B T R AR A B T T

2o




As noted there, commonly used water treatment methods are either physical operations
or chemical processes.

Wz TR, AR B K AR BT R e B B S T

Biological processes are not used because appreciable amounts of organic matter are not
present in most natural waters and biological processes are not suitable in situations
where contaminant concentrations are low.

1T R 7 R AR A AAEAE R WU A B, T A EANE & F TR 5 G
PIRITEOL, P AASR L A0 AT AL PR

In general, effluents from biological treatment processes do not meet source standards
for domestic water supplies.

—fRik, 2 AV EE AL B B K HEANRT A AT 4 K KPR K AR A
However, many community water supplies contain treated effluents from upstream
wastewater discharges, but dilution and the assimilative capacity of the receiving water
are sufficient to make the mixture acceptable as a water supply source.

SR, VR 2 HIX 45 /K & Bl A B IR /KR 7K AHR 32 90 7K A4 R A B A 7] 4k
HE 0 2 MR A 7K AR BN A 4 25 7KK B

Most groundwaters are clear and pathogen-free and do not contain significant amounts
of organic materials. Such waters may often be used in potable systems with a minimal
dose of chlorine to prevent contamination in the distribution system.

REZH T KIS EIE Y B A RIEE, WAS KREGIAE. ZRKH & IR
B HEARBBIRCK R his gy, mlaT DA PO R G K

Other groundwaters may contain large quantities of dissolved solids or gases. When
these include excessive amounts of iron, manganese, or hardness, chemical and physical
treatment processes may be required.

FoAt 0 Rk R S A R BSR4 B . it FK S B8k Al shg 2 i
, T BRI A AR B T o AT AL B

Surface waters often contain a wider variety of contaminants than groundwater, and
treatment processes may be more complex. Most surface waters contain turbidity in
excess of drinking-water standards.

SR KM, MFRKEH &H &M & RT3y, HRMINESER IR Kk
b 7K R B i TR KRR

Although fast-moving streams may carry large material in suspension, most of the solids
will be colloidal in size and will require chemical coagulation for removal. Depending
on the geology of the watershed, hardness may or may not be a problem in surface

waters.

S PR A BT K AT 5 KRR Y, (R AR 2> B AORIAR AR 2 TR AR D,




i E AR B TR 5 Bk . HIROK HORE E /N5 R st i 26 A R, B
PAFCRE 2] LSOy B AN o — A T

» If low levels of color and other organic materials are present, adsorption onto
surface-active material, a process not significant in natural water systems, may be
necessary.

> FKHIEEE A B & EAR, s R s R AR PR AN AT sh A, IR Bt
FEAERIRK R PIEARE

» A wide variety of microorganisms, some of which may be pathogenic, are also common
constituents of surface waters. The important application of disinfection is the
production of safe drinking water.

> FRRCEY), H TR R R ), R RKHE WALy . T A E AR
s g AR K

» A number of disinfectants are technically possible to use, but chlorine and ozone are
preferred for operation and cost reasons.

> MEOR B3, VP2 AR AR AT, (B FERIRIES S A I, SUR R
Fasy

Exercises

1. Answer the following questions in English according to the text:

(1) Name the treatment methods for organic matters.

(2) Discuss the reason that biological processes are not used in water treatment.
2. Put the following English into Chinese:

The experimental studies in water and wastewater will be divided by scale: laboratory, pilot (

ek tiR), and prototype (Ji7Y). Each scale has definite advantages and limitations. For
example, flexibility of experimental studies decreases as the scale becomes larger, and
usefulness of the variable values in design increases with scale.
Reading Material: lon Exchange for Nitrate Removal
Reading Material: Removal of Geosmin and Methylisoborneol from Drinking Water by
Adsorption on Ultrastable Zeolite-Y
T
SR (K HAK TR SIS TR LSS ) #4E Hlbk Toll kit
N Xt B S B R EREEAT BB YA, A7 B S EBRIE R, ot B SRR S
LA EEAERSEERAKT, —E A R et 2 AR R R, EMRLE T A fr s, 19K

PeiE IR 5, BCFTTERN T B, ' HEEr 2R
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Unit 10 Sedimentation

ez Hpy | WHE Sedimentation #H26H Mk B AR RIS
F 2l S 52 R Unit 10 %8 2B
2L T S
AFRR | b 47 Sedimentation ¥4 s R R T
E=
W Sedimentation AH 5% LMV A T FIARE
New Words and Expressions
clarification n.7&7%, 1¥#1k; flocculate v.235E, Z5/NAIB: impurity n.Z%fi; AN di
lute v. a B (FD , % (KD 5 discrete a. BB, ANEZE; flocculent a ZE[
g5, IRI; settle nAEYTVE[EIE]: compacting n.JESZ, JEH: unhindered n.JCFHIKI, A8
ZRRHI; velocity nEfE, #HZE, coalesce V.4, % floc n.(FE M) ZUIRMI[IK]
; subsidence n. N, ViVE: plot v.z:fill, iI#h4k; coordinate a. n.AkFr; interparticle
a. n.JFki A]; coalescence n.ZE4h, Kt interface n.4)FL1fi; supernatant n. a. b /ZiE
W; porosity n.fLEREE[R]: ZILE5H): weir nE, ()P scraper n.FHIYeHL, FIHILE
; flight n.BE[#|, 2%]18%; hydrostatic a.JitfA#: J1(3%); hopper naZE[F1kl;, JsF; o
verflow n. v.iiift; size v.&E RS, MK—sE RIHili&; homogeneous a3 &[], H—
fJ; homogeneous a.J3JJ[JiR]fI, FA—F¥); interface n.%iifi; sludge-blanket CEIF) 75
V)2 suffer from iE5Z... (3FE) . HA... (B ; strain out JEH[#]; the concent
ration of...into... 3. JK4HK...; be offset by A... FiHki
Text and Sentences
WL EE
ﬁiﬁ*j » Sedimentation (clarification) is the removal of solid particles from suspension by
FURE
sk % gravity. In water treatment, the common application of sedimentation is after chemical
BT treatment to remove flocculated impurities and precipitates.
WEAIFBL | >y GBI AREE A ER R I E R AR, R R K e
A L) N . .
ot 4 Y J5, P TTIE 25 B ZBRIR I 2% BRI T W) -
R > In wastewater processing, sedimentation is used to reduce suspended solids in the

influent wastewater and to remove settleable solids after biological treatment.

> AEPOKAE R, PUIEAERN B RK o A b, EBRa i AR AL B S BRI
ek [ 44

»  Sedimentation processes are classified into four categories — type |, type Il, zone, and
compression — depending on the concentration of the suspension and the character of
the particles.
PO RE 70y 4 FhRAY, BRI A pTE. 1T

e R 5 SRR B AR R AE A %

Type | and type |l are clarification of dilute suspensions, the difference being that type |

RIVUIE . BUZUTTEFESEDTTE -

consists of essentially discrete particles whereas type Il deals with hindered settling of

flocculent materials.




| U0 IT BT 1) R M BV OV, P AN TR 2 Aot | B 2 ot b A2 Fia R
RLCE, 1 11 RS PTiE 2 2R 52 BHUTTE o

Zone settling describes a mass-settling process of flocculent materials in higher
concentrations than type I1.

FRJE DR R L 1T B PTEIR BE ven 1) ZOR D A0 SR D P id 2

Compression results when the concentration increases to the point where particles are in
physical contact with one another and supported partially by the compacting mass.

IR PG N B RIURE 2 18] SR LR, ELURORLAT — 350070 5 s SR SR R IR T B s
ARVTVE -

Type | sedimentation is gravity separation of nonflocculating discrete particles (ones
that retain their individual characteristics) in a dilute suspension.

| BUYTVE 2 M e T AR 2 1) B HOURURL GX SLURLOR R EAT T AR AE ) 1 7y
I

Under such circumstances the settling is unhindered and a function only of fluid
properties and the characteristics of the particle. A discrete particle settling in water
accelerates until the drag force reaches equilibrium with the driving force; the settling
velocity then becomes constant.

FERXME LU, VOREALZIH, O BRI BOMURTRL R AE T AR 4L o 7K B HURIURE
FpTRE R R, ELRIBE ) Sk BT 1k SR JE DT AR Y E E
Since equilibrium is reached rapidly, this terminal settling velocity is the parameter of
interest in type | sedimentation.

T B P, HORDTRE B2 | BT EE S

In type Il sedimentation, the settling character of a dilute suspension of flocculating
solids differs from that of discrete particles because of the flocculating properties of the
suspension.

FE L RE T, B mAA REEE, DL SLBEAR B M 8 MTIE R AL 5 2 RO
YT FERHE A ]

In this case, heavier solids having greater settling velocities overtake and coalesce with
smaller, lighter solids to form still larger floc with increasing rates of subsidence.
FERXFMEHLS , AT BT PR T 5 o [ 18 BN R i [l ik, JF B 5 HR
% NN G SU 7R E

The opportunity for contact among the settling solids increases with depth. As a result,
removal of suspended solids depends not only on the clarification rate but also on the
depth of the tank, which is an important difference between type | and type Il
sedimentation.

U2 [ A ] (R A L 2> B VR FE TR I 22 o DRI, 2B R AR AN I R I ek




, T H S UTE M BEREA O% . X2 | 85 T RYE 2 A — N E B E 7

No mathematical relationship exists to state the influence of flocculation; therefore,
settling-column analyses are required to evaluate this type of sedimentation.

R SRR FTREM B0 2% R SUANAEAE , TR 75 ZE P DT RRAE 7 B okt B3 A S Y £
UUVE -

The standard method for a settling-column test is to place a suspension in a column that
has sampling ports at various depths and to allow sedimentation under quiescent
conditions.

YRS BRI T VR AEAE N TBCE BT, FE A AN AR B AL A R, A
FFEDRS N RAEDTRE .

Samples are withdrawn at selected time intervals from different depths. The
concentrations of suspended solids are determined in these samples, and the data are
used to compute the percentages of solids removed.

DA 5 FAY IS 1) 1) BB AN [ R B AR BB, 1) P T e /KA A o i W AR B, L TR
SR S L PR AR E 2 .

The values are plotted as shown with each percentage recorded at the proper coordinates
of depth and time. Lines representing percentages of removal are drawn through the data
TR PR 2 R T g A, AP IC % 1 70 BB s R, ) i H 3R B
SIS

Zone settling is when a suspension settles as a blanket without interparticle movement,
that is, individual particles of all sizes move downward at the same velocity.

DX I ITIE A PR AR E A — DB UTUE TR, 1 ANFEAERTRL ] A X B 5l , a2 i
FFERLAZ B B ANORE DA [R] — 3 7] N 3B 30 .

The coalescence of the suspended solids occurs during hindered settling of a sufficiently
high concentration of flocculent particles.

FEIR FEAH 21 0 SRR 32 FHUC R AR, I AR R 2R 4

In observing zone settling, a distinct interface is formed between the mass of settling
solids in the sludge zone and the clear supernatant above formed from the water of
separation.

FE I X ST RIS S 35 708 J2 DT R URL I 5 23 B9t PRI K AR IR ) 1) b 237 R TR A
FE— AN W) ST

The settling velocity is the rate of downward movement of the sludge-blanket surface.
SN PR ool P2 2 i R VT Ul S5 B T 1) R B Bl IR e

In compression, consolidation of sediment at the bottom of the basin is extremely time
consuming because the fluid displaced must flow through an ever-decreasing pore space

between particles.




FEARUIVES AR, FF S AR 2 RIURE 2 1) 48 /N B FLB Hh e, BT RADTE
T JE A A U CUE 0 I S AH 2 R
The rate of settlement decreases with time, owing to increased resistance to flow of the
fluid. The porosity of deposited sediment is at a maximum in the lowest portion of the
sludge blanket, owing to compression resulting from the weight of supported particles
above and because the consolidation time for this lowest portion is also greatest.
T RARR B BE K, TR i B BN (] N . AEVS TR R A N R, PO SR
YOTEPDFURG R e K, 32 PR g H 4 /2 b T P B =6 8 (R /I 45 5, i L e T 8 10 [
SN [A] B
Many types of sedimentation tank can be found in practice. The horizontal tank is
compact but suffers from a restricted effluent weir length unless suspended weirs are
adopted.
bR EAFEE V2 R AU ~FIRIB oy N, (H A AR &, R
A PR 1) H 7K HE A B2 sk R
Sludge is moved to the sump by a traveling bridge scraper which may serve several
tanks or by a continuous-belt system with flights. The sludge is withdrawn from the
sump under hydrostatic head.

REWS FH T ) LANUTTE I O R sh e R Ve L B A B AR A 1 73U e R 8 ) AT
TeTHR 2GR, FEFKERERTS, V5V A5 e h 3R E «
Circular tanks offer advantages of long weir length and simpler scraping mechanisms
but are not so compact.
[T e B 2 AT S AN T B B RO 5, AEARFA TR 4 /N
Hopper-bottom tanks with horizontal flow are popular on small sewage works where the
extra construction cost is more than offset by the absence of any scraping mechanism.
SRR TV A 3 T/ NG KT, %) AR s ok A e TS e AL 2
The vertical-flow hopper-bottom tank is often used in water-treatment plants and in such
conditions operates with a sludge blanket which serves to strain out particles smaller
than would be removed by sedimentation alone at the overflow rate employed.
e R VTIE R TR, B REFEIRE sk, BIED e E R A
L R SR VIR A AU TIE FIT R 25 R ARIORE /N o
Sedimentation tanks have two functions: the removal of settleable solids to produce an
acceptable output and the concentration of the removed solids into a smaller volume.

YUE AT WA - 25 BRI 0TE A [ A 2 77 B R AR Bk 2% 0 [ 4 ik 4 P /N i

[
/\ o

The design of a tank must consider both of these functions and the tank should be sized

on whichever of the requirements is limiting. (4) The sludge thickening function of a




tank is likely to be important when dealing with relatively high concentrations of
homogeneous solids.

> B NI 207 & B IX P AR FH S AR 4 R o) 2 P 2 S0 A i DT b A R
o HACERA IR RS S RIS, TiE S YRk e U AT e R .

Exercises

Answer the following questions in English according to the text:
(1) Name the categories of sedimentation processes.

(2) Discuss the functions of sedimentation tanks.

2. Put the following English into Chinese:

Sedimentation tanks can be constructed in any designed configuration (#Ji&, #ME). Square

ek units are really modifications of the circular- or radial-flow configuration. Features of
importance in any configuration are the inlet structure, sludge-collection system, and outlet
structure. The inlet structure should distribute the incoming flow evenly over the tank cross
section.
Reading Material: Coagulation and Flocculation
Reading Material: Colloidal Dispersions

FE A
SR (7KK TR 5IAEE TR TP SEIE) e HL T At
W X H O bR RERBEAT RUELS AR, A4 5 S BRI R BIN, H H SRR S
LA T AR, R REA RO e B A AR, FEMREE TS T A ik, TR AR

RIE) R, IRBEE AT B, FF H AR,
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Unit 11 Filtration

ez Hg | YHE Filtration #5¢ L BAITICAIATE
Gl 51 S5/ Unit 13 58Sl
2L T S
AFER —BHIMT Filtration 1545 s FIZR AR 77 1%
=
W Filtration #H ¢ &Mk AT FIARE
New Words and Expressions
tannin n.J} 78S backwater n.[al7K; slough n.Jedi, 85 settleable a. ] U{FH; clar
ity nJZBE, WEEE; threshold n.li 5%, BIFR: solvent a AV /1), RIEMR, n.
H#77; nonsettleable a JEVTREMERT, APLHER; underlie v.f7 T ... NIHl; tertiary a2 —
(hr, 2%, %4, ) ; interstitial a. z=[fLIFR, Z&FRIEI; underflow n A& Nk, &
s MUK microscopic a il (85D 1, ARBN; particulate n. a.diikr (1F)) , Fi
¥ A R[] suction nN, W J7s fifk; backwash n. v. S
; agitation n.diFE[20]; fluidize v (35, &) fk; inactivation n.Ki&, 2%i&; hydr
aulically ad. (MR /K775, ; H/KIRIER A fluidization niith (FEFD 5 no
nuniform a ANYAI), AL lodge v.AREE, HEAR: scour v. n.ER; wRI[EE]: B
;s trough n. (ZK) #4; purge v. ni&VE[FR]; restratify v.ELH4rZ; stratify v.73 2,
ZE: viscous a by, KEPEFY: kinetic adzzft, s/ (%) #; superficial a. 2
; JRVERD; flowrate n.fiifE; in-depth filtration 7% /21t i€; shear off pieces of ... By,
Mo W H: be attributed to #K T, &K N; additional polymer JaZE&%: chemical con
+ —_ . N
P ditioning tb2% A2 ; upward flow 177, _EIF; be(directly)proportional to 5... 5% 1E
ﬁ#ﬁi}%ﬁ Et (1)) ; the resistance of M to NM %f N [JFH/7; pressure drop B
M Text and Sentences
IR
TR . >  Filtration is used to separate nonsettleable solids from water and wastewater by passing
A H 3 it through a porous medium. The most common system is filtration through a layered
Jral 4
HT“ﬂ“ﬂ EB\ bed of granular media, usually a coarse anthracite coal underlain by a finer sand.
B

> PR KAE KL 2 AL BT 5, SEAN AT R E AR A B 2
i A3 Ui AR G LK R RDIR A B PR HEAT 10 » Y8R — R B4R = 1 |
TR — SRR TG R 2 RS
Gravity granular-media filtration
Gravity filtration through beds of granular media is the most common method of
removing colloidal impurities in water processing and tertiary treatment of wastewater
as shown in Fig 11.1.
RLRA 53 73 g
FEK AL BN K Z A PR o, BB R A I de
PRIE Sy, il 11-1 fos.

> The mechanisms involved in removing suspended solids in a granular-media filter are

W T ik B R B e




complex, consisting of interception, straining, flocculation, and sedimentation.
FERDIRUE RIS b 25 BRoa B AR RN R 2R, R A, MHIE . ZUREMYTE
eI ) o

Initially, surface straining and interstitial removal result in accumulation of deposits in
the upper portion of the filter media.

AR I AN LR T A A IR SR A T U R LT

Because of the reduction in pore area, the velocity of water through the remaining voids
increases, shearing off pieces of captured floc and carrying impurities deeper into the
filter bed.

1T FLRR D, 3 T ) A% LR RO AT Bl S K, AT BT Rl B3R H) SR AR 3
AT NPERIRAL o

The effective zone of removal passes deeper and deeper into the filter. Turbulence and
resulting increased particle contact within the pores promotes flocculation, resulting in
trapping of the larger floc particles.

T, LBRAR BT ROIEE AL TS ORI AL o« ZEIRURT I ) LR A RO 2
[ SR i 1 2RI E ], 1T 3 BUBER B H 2R R

Eventually, clean bed depth is no longer available and breakthrough occurs, carrying
solids out in the underflow and causing termination of the filter run.

BeJr, AP REEREE AT S, T2, MR LK SR ik, Sfi
ORI AR e

Microscopic particulate matter in raw water that has not been chemically treated will
pass through the relatively larger pores of a filter bed.

RZA AR ER A K P R RIORI A S R PR AR R AL o

On the other hand, suspended solids fed to a filter with excess coagulant carry-over from
chemical treatment produces clogging of the bed pores at the surface.

J3— 07 T, sV AR HE N PR 2 A BT 25 A 5 B VR R P FR T A 23 T G PR R T AL
B 2E

Optimum filtration occurs when impurities in the water and coagulant concentration
cause "in-depth" filtration.

LK 2% BOMR B T “RZ " IR, el iE st

The impurities neither pass through the bed nor are all strained out the surface, but a
significant amount of flocculated solids is removed throughout the entire depth of the
filter.

X, RN E ER, WA RN E R E L, TR ENE AR
EBRE T RKEREE.

Traditional filtration




A typical scheme for processing surface supplies to drinking-water quality consists of
flocculation with a chemical coagulant and sedimentation prior to filtration.

gt g ik

A BRI 2 KA BRI KK 5T A 3878 22 48t el T AL SR BT A 2k s DT Ao i
I B o

Under the force of gravity, often by a combination of positive head and suction from
underneath, water passes downward through the media that collect the floc and particles.
A A I S AR AT BB K SR AR 25 & B B A E R K i fil 4R S AR AR
RIIEIR o

When the media become filled or solids break through, a filter bed is cleaned by
backwashing where upward flow fluidizes the media and conveys away the impurities
that have accumulated in the bed.

e R LB P AR 0 I, SRS R IR et i, BaR
IKAEIERRAAL, It a8 AR TEIR A A% 5T o

Destruction of bacteria and viruses depends on satisfactory turbidity control to enhance
the efficiency of chlorination.

A% I B A 73 B0 2 (R B R, BRI A AR

Direct filtration

The process of direct filtration does not include sedimentation prior to filtration. The
impurities removed from the water are collected and stored in the filter.

B g

BT R TR AR I I AT R A PTEAL B . /K R 25 B R T SR R AR AE IR R o
Although rapid mixing of chemicals is necessary, the flocculation stage is either
eliminated or reduced to a mixing time less than 30 min. Contact flocculation of the
chemically coagulated particles in the water takes place in the granular media.

BIRE L EPEIR A 22550, E BB BTG & 80E TR S Ry /> T 30 70
o IR FHAR 22 T B B 1A RORE B ik 238 R AR AERDIRVEARL A

Successful advances in direct filtration are attributed to the development of
coarse-to-fine multimedia filters with greater capacity for "in-depth” filtration, improved
backwashing systems using mechanical or air agitation to aid cleaning of the media, and
the availability of better polymer coagulants.

FLEIER DI HEAT AT LU IR, SE0HHA AR <R 1 iERe 70 H Hr 40
2 R UERHR BRI, DSCHE I S e AR e K WL ER 2 S 3l B T8 BRIERE, LA
LA Y SE AR ) R A VDR G o

Surface waters with low turbidity and color are most suitable for processing by direct

filtration as shown schematically in Fig. 11.2.




el 11-2 firo, ARk BERIMEG £ FE 1) R /K MR i R P B I DB AL L

Based on experiences cited in the literature, waters with less than 40 units of color,
turbidity consistently below 5 units, iron and manganese concentrations of less than 0.3
and 0.05 mg/l, respectively, and algal counts below 2000/ml can be successfully
processed.

e SCER TR S I DAME A0 W], R AR O RSN T 40 ANERLAY, AR AART
5 /NEAL, BRAIERIREE 23/ T 0. 3mg/L A1 0.05mg/L, #EJR 114K T 2000 /M/mL
Operational problems in direct filtration are expected when color exceeds 40 units or
turbidity is greater than 15 units on a continuous basis.

KBS IR U B N ERRUR . SO EELRT 40 /> F Ay sy g 4k
KT 15 ANEALI, B UE b o IR AR 1)

Potential problems can be alleviated during a short period of time by application of
additional polymer. Tertiary filtration of wastewaters containing 20-30 mg/l suspended

solids following biological treatment can be reduced to less than 5 mg/l by direct

filtration.
TR [R] PN, 50t FH 0 sl 6 A 0 e A8 70 In) A B 2 il o ROK AR EE 2 J5
B VR E AL 20 — 30mg/L, X LEFF PR /K IEAT = o eI R B g, I

PR EAA D> 2 5 mg/L.

For inactivation of viruses and a high degree of bacterial disinfection, filtration of
chemically conditioned wastewater precedes disinfection by chlorine.

N T ORISR A R R A, A SR B R PR KR R N S T S EE

The feasibility of filtration without prior flocculation and sedimentation relies on a
comprehensive review of water quality data. The incidence of high turbidities caused by
runoff from storms and blooms of algae must be evaluated.

AR ZRBEANYUE T B Y R PT AT PR Bk T 0] K 5 BB 4 TR 9T, e 2038 ey
T AR UK ST 51 A 1 ok BE R 2 MR

Often, pilot testing is valuable in determining efficiency of direct filtration compared to
conventional treatment, design of filter media, and selection of chemical conditioning.
FER 2 5 0 AL AR B A BT B AR L BT HIERE A S e ek 2 R BT ik O 7R
Hh, G R R AR E

Backwashing

Filtration can be stopped because of a low rate of filtration, passage of excess turbidity
through the bed, or "air binding".

R

PEHPRIE . SR KR L “RZE” R IR R

As head loss increases across the bed, the lower portion of the filter is under a partial




vacuum. This negative head permits the release of dissolved gases, which tend to fill the
pores of the filter, causing air binding and reducing the rate of filtration.

B L IR PR KSR S R EE R, JE AR AL TR A RES o AN TUKCR SR
ARG R, AT AR TR - LB, BE A ATE, BRIREE .
Under average operating conditions granular-media filters are backwashed about once in
24 hr. Initial filtered water may be wasted for 3-5 min.

FE— MBI F, RORIERHE ARG 24 /NI e — . W18 K AT HERL 3~5 43
B

A bed is out of operation for 10-15 min to complete the clearing process. During
backwashing the bed of filter media is expanded hydraulically about 50%, and the
released impurities are conveyed in the wash water to the wash trough.
Mgl 3 IEH 1 L 7 10-15 238t S iE], £E7K 00E R PR IEZIK 29 50%
s Ve B BT BE R B AK IR R B KA A

Problems in backwashing of dual-media filters can result if the cleaning action is limited
to wash-water fluidization.

AN FIFVEAE AR T akmiAt, 84 XUZ BRI S bk st 2t 30 1) 8
Nonuniform expansion and poor scouring can result in mud balls dropping through the
coarser coal media and lodging on top of the sand layer.

AN SIEIRFNANTE 24 ) b ) S e Bk o il R O BB R, I ERD R TR HER N K
Several devices have been developed to improve backwashing by increasing the
scrubbing action in an expanded bed and decreasing the quantity of wash water used.

N T IR ERATBRARCR, At AT R R, XA B AT K UE R A
IR P o, JF B R B R b e K

One popular system consists of revolving agitator arms driven by nozzles that spray
wash water under a pressure of 45-75 psi when submerged in the expanded media.

— M K B R G B PEAT A B, IR B PEATR AL R I DR} o B IS Ak
£ 45~751b/in {15 734 F T W e 7K A R LB S

Another effective method of clearing dual-media filters is to use air scouring prior to
water backwashing. After lowering the water level below the wash-water troughs, air is
introduced to mix and scour the media. Wash water is then used to purge and restratify
the media.

75— FIEGEXUZ FERRIE A 0T 0 AR KT 2 BT S 8 22 R e . AR gL
WKBLRE B Be KRS LA Ja, VEANSA, IR S e RIIERH B 1, 285 H ik
TKIE VeI RL AL 2 HE 72

The granular media are thoroughly mixed in the agitated, turbulent flow of an expanded

bed during backwashing. When the upward flow of wash water is stopped, the




suspended grains settle down to form a stratified bed with the finest grains of each

medium on top.

1k

> e R, ZAKIER A PLBIH) R RDIRIE R S AR & . 2 EAT IR B K R I
W, SFRURLTTRE R, TR IR S 4RIV AE B LT A4 BRJE 70 AT B IR

> In a mixed-media bed the medium of lowest density settles on top, that is, the anthracite
layer above the sand bed.

> FERAUIERHER T, R R/NIERTREAE L, Wl I EAL TR EZ b

»  Fluidization

»  Fluidization is defined as upward flow through a granular bed at sufficient velocity to
suspend the grains in the water. During the process of fluidization, the upward flow
overcomes the gravitational force on the grains, and the energy loss is due to fluid
motion.

> ik

> AR TR I RRRIE R B AT R DA 88 K A B A RORE &7 1K o AE AL I AR
» EATR G ARBURIE /g, T RE R SR IH TR IE )

» The viscous energy loss is proportional to the velocity of flow, and the kinetic energy
loss is proportional to the square of the velocity.

> R RE IR R KR B, B Ee i Ok S R F T B EL

»  The pressure loss through a fixed bed is a linear function of flowrate at low superficial
velocities when flow is laminar. (The superficial velocity is the quantity of flow divided
by the cross-sectional area of the filter.)

> ZUKTNET, ERWGEEEARRI AT T, e —UER B I 40 R A2 B ) 2 1 R

R T 2 5 T R ok AU v O R AR T ARD

» As the flowrate increases further, the resistance of the grains to wash-water flow
increases until this resistance equals the gravitational force and the grains are suspended
in the water.

> HTEBE BRI, BRI I RN, BLEZ A TR E
TR T KA LE.

> Any further increase in upward velocity results in additional expansion of the bed while
maintaining a constant pressure drop equal to the buoyant weight of the media.

> JEORERIEE B SET VR ), AH B R RUER A N2 S BRI — B IK

Exercises

1.Answer the following questions in English according to the text:

(1) Define the in-depth filtration.

(2) Discuss the mechanisms involved in removing suspended solids in a granular-media

filter.




2.Put the following English into Chinese:

Significant problems associated with the use of filters have been that high suspended-solids
concentrations in some water supplies and most wastewaters result in short runs before
backwashing or cleaning is required. Filtration of organic-containing wastes may result in the
growth of biological slimes (f5#, %) that not only plug (FHZE) the filter but are very
difficult to remove. Filtration processes can be loosely classified as precoat filters (¥l /)2 i
JE2$)or depth filters (IR R IL JERS).

Reading Material: Filter Components

Reading Material: Polishing Filtration with Ceramic Membranes

FE
sxpp | SERIPKTRGHHTRE S Hlk AU Tl th Fiett:
W Xt B S B R EREEAT BB PR, A A B S BRI R, i B SR EEE RS
Iz o

;gﬁﬂ:ﬁ WA ARSI, AR RO A A R R e, ARy A At S RIE

RIS, IRECETIE B, F 5 H EE AR
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Unit 12 Disinfection of Drinking Water

2z Hpy | YH#E Disinfection of Drinking Water #H5¢ &M B AT AIATE
Gl Bl S5 R Unit 12 58S ise
R . . . . . N
HE— 2 #I¥r Disinfection of Drinking Water 157245 & F1 3R 7%
o
W Disinfection of Drinking Water #H 3<%\ E ARV FARTE
New Words and Expressions
unpalatable a."u] 1, AN#fZ; hypochlorous a./kEERH; ionize v. (ff) HLES (%)
=¥, B1k; dissociation n.Zfif, ¥#; hypochlorite n. /K& EREL; chloramine n.&
JiZ; bactericidal a.z&%[K]%f); enzymatic a.fi§/{]; protozoal a. 54BN cyst n.fi%E
; enterovirus n.JiZiERTE: coliform n. K% E; enteric a iy (GED : document v. (H
A, %R EBA; hepatitis n.JfF48; epidemiological a. AT (%) HI: cysticidal a.
FIFEM); trophozoite n.#FRik. &1 protozoan a. n.JEAEENY (K1) : host n.fg
F; parasite n.7F4H; anhydrous a. oK, ANEIKE; eductor nWigES: ATl G
iardiasis n.5% % HUJ%; Giardialamblia n. 525 H, ZUJEHEEH; superchlorination nﬁ%
&, RSN (5 5 dechlorination n.fit& (fEF) ; thiosulfate n. i REREREE; d
sage ratio XA ELZ; available commercially i3 Erl L F/Y; reducing agent i& J?é?‘J
feed M with N4 M il N, M £ N: and so #, FTLk
Text and Sentences
Heptfe | > Water after filtration still contains bacterial impurities, and dissolved inorganic salts,
R color, taste and odour.
ﬁ?"lj‘]%?\ Sk A A T R U VR AR Eh 2K
i HUEE R SR ME AR« ERRRTEHLERZE . BRI,
ESYRPN
B The process by which harmful bacteria are destroyed to make it safe for drinking is
A H 3 called disinfection. Chemicals used for this purpose are called disinfectants. A chemical
IN 18] 73 used as a disinfectant should satisfy the following criteria.
A5 o S
> RKA TR AR K 2 A B R A B AR B T 2RO B o ik B kG B B4 A AL

SRR ONTE R FHAT T BRI A2 25 70 L% A2 LA R B g

» It should be capable of destroying pathogenic organisms within the contact time
available, not change the physical and chemical characteristics of water, and not leave
products of reaction which will make the water toxic and unpalatable.

> B NAEA R AT E] A RS R KO BT, AR KA R, AN
AL KA FERIAN G5 4 S S =)

> Simultaneously, it should be easily available at reasonable cost, capable of leaving
residual concentration to deal with small recontamination, and detected in the water by
simple tests.

> [FIR, BN SIS S SR,

B N HORIR ORI B RS G, DAURAEK
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Chlorine

The process of applying chlorine to water is called chlorination. This is the most
commonly and widely adopted method of disinfection for public water-supply.

£

K FUMAIK P AL BETT MR N A . X T ASLE /KR, X Bl i KR a) ™
Z HIE R

Chlorine gas is soluble in water, and hydrolyzes rapidly to form hypochlorous acid
(HOCI). Hypochlorous acid ionizes according to the equation: HOCl = H+ +OCI—.
FATE TR, IF HRdE K e B &R ( HOCI) .

MR8 L7 72 HOCI=H+ +OCl-, VR SUHR HL 8 A 25 F o

The dissociation rate from hypochlorous acid to hypochlorite ion is sufficiently rapid, so
equilibrium is maintained even though the former is being continuously consumed.
PR SRR R R & IR A b, B SR B IR, e (R RF UL 45
If a reducing agent is put into water containing free available chlorine, the unconsumed
residual redistributes itself between HOCI and OCl—.

FACIE M S A W B VA R AR, BRARFER R R SER AR 5 IR
MR B 1 (B E B H e

Chlorine and its compounds are consumed by a variety of organic and inorganic
materials present in water due to its oxidizing power before disinfection is achieved.
FEBAFHBERCR AT, TR AEIEE ), 772 T/K P RS M LA LA FESR
ENIL aEry/P

Free available residual chlorine is that residual chlorine existing in water as
hypochlorous acid or hypochlorite ion.

WA ROR SR R AR SR B SR & T I AR T K R &

Combined available residual chlorine is that residual existing in chemical combination
with ammonia (chloramines) or organic nitrogen compounds.
WEEAMREREEE (A SG B & AR RS

Chlorine demand is the difference between the amount added to a water and the quantity
of free and combined available chlorine remaining at the end of a specified contact
period.

R SRR NN K A B SR 55 7 0 i I 1) 5 TR AT ORAF T SR i | 1 e
A A 2B

The bactericidal action of chlorine results from its strong oxidizing power on the

bacterial cell's chemical structure, destroying the enzymatic processes required for life.

SRR T A 2 H 6 0 40 T 20 P A 2 kg B AT i S RE D, IR AR 5




FABEEAE -

The rate of microbial inactivation depends on the concentration and form of the
available chlorine residual, the pH and temperature of the water, and the time of contact.
TR HE R 5 SR ARIREEATE . 7K pH BT EE DA fi i 8] 45 5%
The power of free chlorine residual decrease with increasing pH. Bactericidal action of
combined available chlorine is significantly less than that of free chlorine residual.

I B IEAR AR JIBE pH B IN0RES « LS T RG] AR TR i &
SR BAER

Hypochlorous acid is the primary disinfectant. Hypochlorite ions are somewhat less
effective.

AR e FEH RN, SRS TIH BRI .

Therefore, hypochlorites (salts of hypochlorous acid) may be used for chlorination at
small installations such as swimming pools and in emergencies.

PR, E] aniffe vk it X SR ) NS B R R SAE LR, AT DM ICEIR B (IR
MER2E) BEATSALALRE

Since hypochlorites are more expensive, liquid chlorine is applied in most water
treatment plants in the USA.

HI TR M 5T, R E AR 2 BUKAL B RS

Calcium hypochlorite, Ca(OCI)2, is available commercially in granular and powdered
forms that contain about 70% available chlorine.

fETT 3 AT LR R ERAS (Ca (OCI)2) 2 WURCR AR AR, & L) 70%.
Sodium hypochlorite (NaOCI) is handled in liquid form at concentrations between 5%
and 15% available chlorine. These salts in water solution yield the hypochlorite ion
directly.

R EN(NaOCH) LIRS A, A RGN 5%~ 15%. X 48 EhAE /K T B
ARARET

Protozoal cysts and enteroviruses are much more resistant to chlorine than are coliforms
and other enteric bacteria.

LA 50y ) S SR g A s 2 B K B R FL A Ji TE 2 o A S R T

Although little evidence indicates that current water treatment practices are not
adequate, considerable concern remains regarding the resistance of these potential
pathogens.

S B T AUESE R W) H FT K AL B SEFRERAE A AN 2 2 AL, (E AT X Le8 7E 1R
(LSRRGSR SYNRGEE TIPSR

The only documented cases involve infectious hepatitis transmitted by untreated water




supplies. Thus far, no epidemiological surveys in the United States have conclusively
demonstrated transmission of protozoal or viral diseases by processed public water
supplies.

I TUG A SCAIE B R 61028 S A% Gt I R & R & A FR i) 25 /K A 3R 1 - 1) H AT
Nk, 56 | A IAUAT 09 R A 5 SR A T DI AIE B e A BE S 1 A 3R aa K AR 4R IR AR B)
Y s 75 PR o

The minimum cysticidal free chlorine residuals after 30 min contact are in a broad range
from 3 to greater than 20 mg/l; the destructive levels necessary increase with rising pH
and lower water temperatures.

FEFESR 30 7Bl 2 Jm, AR R R SRR S BAE 3 mg/L 2 KT 20mg/L 1IR3
WAL BEFE pH (BT AR PR, 3% 3 P =5 e 88 TR R U B

For virus inactivation, only undissociaed HOCI appears to be effective. Studies have
indicated that a hypochlorous acid residual of 0.5-1.0 mg/l is effective within 30 min,
whereas more than 100 mg/I of hypochlorite is required for an equivalent effect.

T REEH R, BERAAREMRARZSH BN, TRasRCEY,
0.5~1.0mg/L IR SR AR EAE 30 73 A R T B[R] S5 8RBT s F ISR
EHEEZEART 100mg/L.

Therefore, the best disinfection for surface waters is a free chlorine residual in a pH
range yielding HOCI.

FITEL, o sk AR B A ROV 7 AR AE P 7 AR ISR Y pH ALY Bl A7 AE O B A
o

Giardia lamblia has a life cycle with a reproductive trophozoite stage and a cyst stage.
The disease Giardiasis caused by this protozoan is an intestinal infection resulting in
diarrhea and fever that usually lasts for 3 or 4 days.

S5 HURAT R0 35 1 AR WG A T B BOR F ZE B 1) A= i S 9] o P A R A2 B e 5
RS H HUp A — P BUR TS AR B AL e, IX R — B RFE: 3 B 4 K.
Hosts (an organism that is lived on by a parasite. For example, in many diseases humans
are hosts to a parasitic worm) include a wide variety of domestic and wild animals in
addition to humans, and thus waterborne outbreaks have occurred from the distribution
of water from reservoirs located in unpopulated mountain areas.

164 (A RESEZ AR, i, fEvFZ s, ANRFAERKET) BRA
KU, BAHE SRS B S IR RO B AE BB, BRI T A R 20 L DX 7K PR B 7K
KB DAL T

HSince the cysts shed by infected animals and humans are resistant to chlorine,
complete water treatment with chemical coagulation, filtration, and disinfection is

recommended for the removeal of cysts.
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I T4 A% G RO s A A HEME S i) fO 3G U, BTBL, v 2Bt B8 UCR AL AR
e T UEAIH R VR AT e B K AL B

Well-water supplies obtained from aquifers beneath impervious strata are often not
disinfected.

AN 7K 2 T 5 7K 2 A B B H 7K A o AT 2

Since contamination can occur in the distribution system, good practice is to retain a
chlorine residual to ensure a safe water supply at the consumer's faucet. The chlorine
residual may be free or combined residual established by feeding anhydrous ammonia
with the chlorine.

BT HROK RGPS M Bl %, ARIIEERRTRA, R K2 4. /KA
A LRI 25 T K &N ST R i S R B AP E AR S

Surface-water supplies from polluted rivers or impoundments are purified by chemical
coagulation, filtration, and disinfection.

P 3235 BT B & K R R oK, T DR AL 22 TR B T P8 ANH 7 O AL BE T
It

Chlorine is applied after sedimentation or filtration and as the water is pumped from the
treatment plant to retain the desired residual in the clear well and distribution system.
YOE B P2 Ja &, T MK AR ER |l H 97K ZEOR 7 /K FIBC K SR 48 A i &
R

Breakpoint chlorination prior to chemical coagulation is no longer common practice
because of trihalomethane formation.

FEAL IR 2 AT AT oINS T 23 T B = ol FR e 1 AS 139 H

Difference forms of chlorination

The different forms of chlorination practice are four categories. Plain chlorination
Water from deep wells, lakes, reservoirs, etc., is relatively clear with turbidity less than
30 ppm.

INEE # A R X
AFETERRIINSH B R AT IHZR0y 4 BB, (D Baisfl WK WK,
IKPEKEERGE L. /N T 30ppm.

In such cases no treatment such as sedimentation, coagulation, etc., is necessary. When
no other treatment except chlorination is given before supplying water to consumers, it
is called plain chlorination. About 0.5 ppm of chlorine is added for disinfection of such
water.

XFESL T, B EEXKEAT W « TRESEACEE . FERKEES P 200, BT
XFAKHBEAT INGEH#E LAAE, AR AR EE, Lot Bl S i . K% 0. Sppm 4
BB FpK P SE T
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(2) Superchlorination

This is adopted in cases of an emergency like a breakdown or in cases of waters which
are heavily polluted.

Q&ML

FER TSI, 1 B sk 32 B P B s e, SR A e A s A 75 5.

The comparatively large doses of chlorine are used to eliminate objectionable taste or
smell in drinking water. The contact period is generally 10-30 min. Excess chlorine has
to be again dechlorination.

A FH R L BRI K P N IR A Sk o $2 A 18] — B 10 — 30 b i
O S 2B BEAT I SR P

Dechlorination

When water contains excess chlorine, it gives a strong odor and taste. Then
dechlorination is done to remove excess undesirable chlorine to such an extent that
residual chlorine is not objectionable, usually by adding sulfur dioxide.

Jlii

LR EGH RN, MU SRR, T, BT BB R L B A S
FHREMA KT RREAEEE, —BoREE S — S ARSI -
Where sulfur dioxide is not available, in small works, sodium thiosulfate can be used.
FENRITRE S, AR SEAN B, A A FH AR AR R B -

Break point chlorination

When chlorine is added to water or sewage to disinfect them, readily oxidisable
substances (e.g. divalent ions of iron and magnesium) and organic matter react first with
the chlorine.

N=VIIE

A FARNKET 5K AT, 5 TERYB (. ke 7 ge s
T AP E 5K RN

Thereafter the chlorine reacts with ammonia to form chloramines, which may be further
oxidized by more chlorine to trichloramine (nitrogen trichloride), or to nitrogen and its
oxides.

RIG, [EERN, EREE, fdE— PR RANR =5 (8D 5
AR SR A

The breakpoint is reached when these reactions are complete so that continued addition
of chlorine then produces free residual chlorine — that is, unreacted hypochlorous acid
or hypochlorite ion.

IXLE S B SE R, AR T, AT St 27 AR B AR A Mt
RS R R AT I AR AR B 1




Effective disinfection can be achieved with 0.1 mg/l of free residual chlorine if it is
present as HOCI.

LI EIERFURARE AL, HIREN 0. 1mg/L, ik 3] A RMIHEER.
Breakpoint chlorination is adaptable to physical-chemical treatment and has the
advantages of low capital cost, a high degree of efficiency and reliability, insensitivity to
cold weather, and release of nitrogen as a gas.

PrRnSUE H T3, BT e MR ] S . MG R AU
FEBGR LA

The main disadvantage is that essentially all the chlorine added is reduced to chloride
ion, thus contributing to dissolved-solids concentration in the treated water.

L BB U BN AT S _ERE JFOA SR T, IX R g b 3 (1 7K v i
I AR T

Other disinfectants

Ozone is an unstable isotope of oxygen, which is a powerful disinfectant and does not
produce any taste or odor.

A 751

REGERAR —MAFE R, ER&—MorA IR, I BA AR A SR
A complete ozonation installation consists of four major units: a gas preparation system,
an electric power supply, an ozone generator, and a contactor. This gas is applied to the
water being treated in a mixed contact chamber designed for efficient mass transfer to
dissolve the ozone.

R R AR E 4 DT EER R SUARCH R G BN RS R
RSN RS o KX A TIN5 At N AEAE BRI K o, %R A kit m] LA
NV R R AT A R AR i

The gas is dispersed into the water by porous stone diffusers, eductor-induced vacuum
injectors, turbine mixers, or packed columns. Although a most powerful disinfectant,
ozone does not provide a lasting residual in the treated water.

W2 F LAY B BRI B K A PR R B TR, AT R R
K. A R MARR A REITHE R, (HE AR B K AR AR
RE.

Therefore, secondary chlorination is recommended to establish a protective residual in
the distribution system. Ozonation does not form any known health-related byproducts
when applied in water processing.

DAL, B BOHAT IR EAAL I, DUMEERUK RGO PER A MR EMH T
IKAEFRIS, ANS T BT AT O 0 B A 4508 R 1 74 o

Ultraviolet rays are powerful disinfectants which are produced by passing electric




current through mercury vapor lamps. Water is allowed to flow in thin layers.

> FLRIE T KERAT A R AN SR T HOTE S IX I K B R B IA B R
H

» Disadvantages are treatment costly, no residual disinfecting action, and ineffective when
turbidity is greater than 15 ppm. Potassium permanganate is very effective in killing
cholera germs but not effective for other bacteria.

> HER GRS, BARREIEEM, HmERT 15ppm AR . i
PR 2% IR LIS Tl AR A R, (R A 4 1 5 R

»  Widely used for disinfecting village wells, but it may produce coating on porcelain
vessels and stains difficult to remove.

> BAARERIREN) 2 T ARR KK B B (B BN SRS B A FUZAAERLER
PRSI

» lodine and bromine are good disinfectants and available in the form of pills or pellets.
They may be used for swimming pools, army troops during war, etc. Not used for public
water-supply.

> WORRZ REFHITEEER, EATA s, wT U -k, A 399 1) A T 56 BA
HIKERESE, T ASEG KA EATH .

Exercises
1. Answer the following questions in English according to the text:
(1) Discuss the criteria of the chemical used as a disinfectant.
(2) What is the chlorine demand?
2.Put the following English into Chinese:
Wastewater effluents are chlorinated to inactivate enteric bacteria and viruses to protect

public health where discharges enter surface waters used for body-contact recreation and as

fe ol municipal water supplies. Disinfection is accomplished by chloramines formed when the
chlorine reacts with ammonia present in the wastewater. Prior to the establishment of specific
biological requirements, disinfection of wastewater was empirically defined as the addition
of sufficient chlorine so that a residual of 0.5 mg/I existed after 15 min. Control of chlorine
dosage is extremely important for proper operation.
Reading Material: Solar Collectors for Disinfection of Contaminated Water
Reading Material: Aeration

B0
SR (K AK TR SIS TR LSS ) #4E Hlbk Tl kit
N X E OB EREEAT RS PN, A4 0 B O B ERIIER I, 2 H IR RS
e T AR KRR, R REA ROt e B A B R, FEMREE TS A ik, TR AR

PR 5, ABCFITENTB, ' HCRE AR




BRAE i B

015 iR

222

[ZJEINI" S

Unit 13 Wastewater Treatment Methods

w2z Hy | UHE Wastewater Treatment Methods #H 56 Ll B AT A TE
il B 58 A% Unit 13 %501 5
ﬁ#g‘ﬂz iﬁ# j:[H;Fr W YH.Y) =)
G astewater Treatment Methods 157245 s fH 223 77
E=
W Wastewater Treatment Methods #H 5<% b4 AR FTCFAIAAE
New Words and Expressions
engineer V.11l Y\ grit nWbER, &JEE; feces n.HEMA, FEAE; silt njekb, W
Je; trace nJRE, fd&E; immiscible a ARG R, AWEIRM; assimilative a.[F{Li, W
Wf: screening n.J#ik[2r]: 9% E;: deaeration n.f& <[], Wi <[E]: distillation n.7&1H
; comminution nAMEE, BEEE; intermittent a.[FJEX[WT1Y, WiZEr; nitrification n.AEfk
(EAD 5 denitrification n.Jcilth (/EF) 5 refractory aAs S AbHf), XESEHIR;  ter
tiarya. 25 = (Z%) [1; electrodialysis n.FE&#7; alkali n.&; membrane n. &, #[FE]HE
; gravimetric a.EE &= [/7]/); encapsulation n.33E, 2t caustic n.EfPERY, R
. organometallic a. 5 HL4J@M; phosphorus n.i#; trickling filter gy, ZE4pEnk; a
pply fori&&, f%¥: to the extent possible /1] fE
Text and Sentences
»  Wastewaters are usually classified as industrial wastewater and municipal wastewater.
The former with characteristics compatible with the latter is often discharged to the
e stiv municipal sewers.
(é\‘ . M= Tion S > 3 / AN AN
ﬁMﬁg; > EER IR KA DAV R AR T IR K o 5 30T IR AR AR AL MV R KA A A
’?‘ N
Y NTHTBUG5KE
W TB » Many industrial wastewaters require pretreatment to remove noncompatible substances
Uﬂ;iﬁiﬂ\ prior to discharge into the municipal system.
H‘ [‘E_Jéj\EEn . N NS N — . N
B > WELWERKEHANTEBIG KRG AT, AT, BrE ST K EA

A Y o

»  Characteristics of industrial wastewater vary greatly from industry to industry, and
consequently, treatment processes for it also vary, although many of the processes used
to treat municipal wastewater are also used in industrial wastewater treatment.

> REWE T BTG KK T2 T DAV R KA ER, B & ML AT MY 1 PR K RFAE
RN B, WAFE T RKCR LB T 22 7K.
A complete coverage of industrial wastewater treatment is beyond the scope of this text.
X MV R K AR B — A S8 B I IR T A T
The principal objective of wastewater treatment is to produce an effluent that can be

discharged without causing serious environmental impacts.

> PROKARBE 32 H AR A T DAHET A R A5 3 ™ B D H K




The principal contaminants found in municipal wastewater and the unit operations and
processes used for their removal are summarized in Table 13.1. Processes and operations
used in wastewater treatment are similar to those used in water treatment, except for
biological methods.

K 13.1 HAN I TG K A AE B S RN T R 25X L5 eV e A
BT T2 B T A IRE, FIT KA T 2 05 A S /K A BB R F )2
(e

The principal use of biological treatment is for the removal of easily biodegradable
organic compounds, although biological processes are also used for removal of nitrogen
and phosphorus in some situations.

FERLEAF LU, AV T BRI BR 8, (B AL B EE H R 2R 5 TE
|G a RS R IR A /R

A large number of biological process configurations are in use, and several combine
physical operations and chemical and biological processes within the same unit.

WA T ZABHASEAXIEAM AT R 4B et , KB 58 B A 1
FIERERAE . A2 AL b P

Serious health and environmental hazards exist in a wide variety of chemicals of
anthropogenic origin that have been found in both surface waters and groundwaters.
FEHBZR KA R K, C2 R Tl AR T AN SE B A2 ) oot N B A R34
B3 ™ U o

The principal objectives to be met in treating contaminated groundwaters are to
eliminate the health hazards and to restore, to the extent possible, the quality of the
groundwater. Treatment methods for contaminated groundwaters are listed in Table 13.2.
Wb 3 525 G T K 3 ) 2 R B B e T, AT RS TR KK
Jii. 2% 13—2 F G G 1 R N K AL B T 7%

The Water Pollution Control Act of 1972 mandated the EPA to establish standards for
wastewater discharges. Current standards require that municipal wastewater be given
secondary treatment and that most effluents meet the conditions.

1972 SEMUTH) OKIGHAEHNEY 258 GEED BRI E S E 5K AR #E. H
AT FRIARE BRI TG K NS B b B8, S 43 HEs R (035 7K A6 ML T E
Secondary treatment of municipal wastewater is generally assumed to include settling,
biological treatment, and disinfection, along with sludge treatment and disposal.
BHENA, TR A B FEDTE . WA BN R, LSRR S Ak
Ho

Thus, the principal components of municipal wastewater, suspended solids,

biodegradable material, and pathogens should be reduced to acceptable levels through




secondary treatment .

> Rk, s A, SRR AT A R S AN B B S T S K T
o3 RENS B 28 SUVF/KF- .

» Industrial discharges are required to treat their wastewater to the level obtainable by the
“best available technology” for wastewater treatment in that particular type of industry.

> BT AT RER I, BRI TV R AGERIRH “fodH 127 A5 fraeis
K

» The EPA regulations further define receiving stream as “effluent-limited” and
“water-quality-limited”.
5 [ RS OR P 32 (1 10 5 i3k — 20 B 2 90 7K A4 R HE T 52 IR AFTZK 5 32 BR R 7K A4
An effluent-limited stream is a stream that will meet its in-stream standards if all
discharges to that stream meet the secondary-treatment and “best-available-technology”
standards.

> WERHEBCEHRG 2R AT KA & A BIARAEA “ Bl B T E” bR, SRk
T RERT BT K bR o

»  Municipalities and industries discharging to effluent-limited streams are assigned
discharge permits under the National Pollutant Discharge Elimination System (NPDES);
these permits reflect the secondary treatment and best-available-technology standards.

> 0T HEEE K BRHRATA 3 A ol Ak, AR 25 AT B S S e
i BE” BRAGHPBF ATE; X Se VAl IR A B QU AR HENT “Rd H T
PRAERIE R .

Exercises
1. Answer the following questions in English according to the text:

(1)Is there any difference between processes and operations used in wastewater treatment and

£k water treatment? What is it?
(2) What is the principal objective to be met in treating contaminated groundwater?
Reading Material: Terminology in Wastewater Treatment
Reading Material: Grit Chambers in Wastewater Treatment
B0
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719,

e.g. Topical surveys on the significance and use of print media prove that the need for print

media is growing worldwide.

exercise

Television transmisses and recepts the images of moving objects by radio waves.

Television is the transmission and reception of images of moving objects by radio waves.

2. A HEhiE )

PR T RIEIE E0 =02 = wahds, KRR A:

BEEOCT M AU HER, sB R ey, 25—, AR 2, SRR B el
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PR R ZERATE, BHE TRy, X 2 s &1 2R

e.g. Optical density can also be calculated by using spectrophotometers.

exercise

We must pay attention to the working temperature of the machine.
Attention must be paid to the working temperature of the machine.
3. ARFR %E 217

RHE SR BERAT W SR, 45055, it

At 731 AR A2 T AR BRCR A M) 5

A FH 3RS SR AR R B 5 6 5

A A & SO E AR &R A

A P A 0] + B A 1 FEE AR T A BOIR T A

A8 Y A BB AR 2 1 A ERRIE A

In a broader sense, electronic media also include in particular interactive applications: media

which appear differently that depends on user intervention.

In a broader sense, electronic media also include in particular interactive applications: media
which appear differently depending on user intervention.

A F 23R ST 25 AR TS N A BRI 51 7 51 5

Vibrating objects produce sound waves, and each of them produces one sound wave.
Vibrating objects produce sound waves, each vibration producing one sound wave.

i AN s 2 E AR B 5l )

Printing processes are being increasingly controlled and adjusted electronically, which leads
to consistent high quality and greater productivity.

As a result of Gutenberg’s inspired discovery in the middle of the fifteenth century of how to
produce individual, moveable type from lead alloy, it became possible to reproduce type
elements economically and quickly, and thereby to reproduce books by printing.

S0 42 4 1) T AR E T A ) BRI A

For expressing these effects, a mixing color model of watercolors called particle density
model is introduced.

Along with advertising inserts, which we come across every day in newspapers and
magazines, there is a large market for leaflets and product descriptions.
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A call for paper is now being issued.
In this factory the only fuel available is coal.
The air outside pressed the inside .
The results obtained must be checked.
The mechanical cleaning, which removes particles of toner, can be done by means of brushes
and/or suction.
5.KA]
NTRBR NGRS, (F@\™E, SWRE, RESCEPEERIT2Z KA.
Rainfall, in most temperate regions, varies with respect to intensity and duration of storms
and to total quantities precipitated in particular regions from month to month.
ERZHB X, PR 5 R 50 AT A2, JRBEE 15 F BT 70 R DX Sk A 11 A
The illuminant, among other things, is taken directly into consideration as a parameter in the
reduction of spectral data to CIE color systems, so that subsequent conversions to other
illumination conditions (e.g., from D50 to D65 or vice versa) are then quite impossible or at
best only possible using mathematical approximations.
The illuminant is taken directly into consideration as a parameter in the reduction of spectral
data to CIE color systems, so that subsequent conversions to other illumination conditions are
then quite impossible or at best only possible using mathematical approximations.
6.5 5 1] 15 4 g 17
KEAE S A 105 4 ] 2 BH O E R R

SRV NUESIUPSSTIE RSy 3 EATI RS Y
i TR ] AT A A o
feed-back e it (Xir] & B 44 1))
full-enclosed 4=} A1)
Colorimeter (i1 (TEFRFRE A )
lab (laboratory)sL5s =
FM (frequency modulation) i 47
AM (amplitude modulation) i
P.S.1. (pounds per square inch) f%/55~}
PPI (pixel per inch)
DPI (dot per inch)
Science Reading Skill
Common Reading Skill
* Intensive Reading

*  Extensive Reading




e Skimming Reading

e Scanning Reading

*  Science Paper Reading Skill

1.Intensive Reading

PR B RE L, AMEZE [ RESCE R BB AR, TSR RSGERS T, T
PR AR AA I R SO, 6 BN 7R B S B R b S

X R T E A R SR RO E SR TR, 2 HIFO AT EME AR .
What kind of materials are used in the experiment in this paper? And what properties or
parameters of these materials are studied or discussed in this paper?

What kind of equipments are used in the experiment in this paper? And what are they used
for?

What are studied in this experiment?

What are analyzed or discussed in this paper?

What results are got for each study in this paper?

2.Extensive Reading

2B, R R BT R, SRR S S TR RN AR T .
ZREAE T R, BRI B =R E.

FAESCEACE KR, BN SRATBZE RGN BT E AT

W AEIEEES B OWFFETT AR R B 18 SO L

GRS, MAE MK B RIS R LSS, 0 SCE B SSBRR] 1A ) 5 S BT R
BRI AR A SO R N AR R L RO L R

What is main theme of the article?

What is the topic sentence of each paragraph?

Pick up the sentences you are most interested in and analyze them.

List the important and useful words and phrases.

3.Skimming Reading

WL — MR R T . AR AR, 7R ) KB IE ST AR A H .
W TR PR ] 1S, H R AR A

W BRI AN T BB 25, T T 4RO E Y BRI | ), AT T AR S0 A 3 U A
FERXANEA L, JUERSIEEUL TR, R Edt— PR

Questions for skimming reading:

What is the research field of this paper?

What are the objectives of this paper?

What problems are there in this field?

What specific problems are studied in this paper?

4.Scanning Reading




AR — PRI 4Ty, HREAFRRZ, EREWCE TR EREE. W
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5.Science Paper Reading Skill
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Common Mistakes

1. AEBEET

(1) FAASLI—A A, 5 Llafter, although, because, before, if, since, whenzkwhile45:i4:
k.

E.Q.

Although the problem is complicated. We can solve the problem in only two hours.
Although the problem is complicated, We can solve the problem in only two hours.

(2) )& T A — EIERIPIAN I S 18 T 2 FT

E.g.

Researchers have doubled the previous efficiency of producing hydrogen from water. And
have made major advances in carbon nanotube storage technology.

Researchers have doubled the previous efficiency of producing hydrogen from water and
have made major advances in carbon nanotube storage technology.

(3) A Jih. MfE. sha s KL .

E.g. To encourage the use of renewable energy electricity in the United States. Policy
measures will be needed.

To encourage the use of renewable energy electricity in the United States, policy measures
will be needed.

2. g AT

and, or EERIFFIAIRZ, EiENGPAEIENG)E.

E.g. A communication network can be modeled as a graph, and a net work under attack or
with sources of failure can be modeled as a random graph, regarding which, for the purpose
of clarification, a graph, in the sense used here, consist of vertices and edges, of which each

vertex corresponds to a command center or other node in a communication network and each




edge represents a two-way communication link between two command centers — in a random
graph, an edge may fail, leaving intact the vertices connected by the edge, or a vertex may
fail, destroying all the edges connected to the vertex.

3.1k /D ]

A7 IR T B R IE A e BRI, ABSERR ERGE T A — AN AL, i BERk
E.g. Assume that the wick thickness is small compared to the vapor space dimensions, D and
A1/A2 are well represented by the E. 8 and E. 9.

BT

E S A T E 5.

1E38 5 J5 % #4Aand, but, for, or, nor, so, yet.

FEA AT 73 F) BSOS ) B A

4. FFA—E

A BUREN

HiE—H

B

LI 5 )

(L) HE

every, each, no

another, either, neither

as well as, together with, along with, in addition to

E.g. Every paper, proposal, and report is stored in my computer.

Neither of the two generators is imported.

(2) “rH B 73 He + of + AR B, MRYEOfIE BIA U E 15 15 B iR 2 0T .
E.g. Two-thirds of the people present are against the plan.

Half of the trouble is the fault of the drafting department.

(3) Frm B A, EEE . INEANHCE BRI R TER, 8RSl R

E.g. Last year about forty hours was spent on that export.

About eight pounds of carbon is added to the mix.

5. IR H]

(1) FHIAE 58 BN LA T 25 1) F A

E.g. At the ASHRAE Annual Meeting in Denver, Colorado, Mr. Smith has delivered the
address.

At the ASHRAE Annual Meeting in Denver, Colorado, Mr. Smith delivered the address.
(2) AEIAE 58 U At 25 58 i VR -

E.g. They began their experiment after they had read the instruction.

The reactor had worked twenty hours by ten o’clock yesterday evening.




(3) FrABNIA RSN 1R H A3 .

E.g. Considerable uncertainty is existing about climate change responses to greenhouse gas
emissions.

Considerable uncertainty exists about climate change responses to greenhouse gas emissions.
KRB«

Appear, afford, be, believe, concern, consist of, constitute, contain, correspond, exist, feel,
forget, know, suppose, involve, mean, mind, need, own, posses, remember, represent, result

in, satisfy, seem, smell, understand, yield

fb M| PR TRHIECR, JFEE
TE —
sxpp | MR
ey | 1O TR BTG, (AT R R STE L KR
1Z = o
gy | BORERSICT, AR R R, AT, R

RIS, RBCE TR TR, FF A AR




(REHE) BERY

ikt

FEHE AR D
FBFFREHER Gi
FEHE MR HAR
5. ISBN 9787040205497

i

RY
o SR A B G A T — 1T R R, RIRANEE S T IRAR
WS, R AN R MMRIE R, EERFESSRR S H T
WNFR TARIE 2 B0 TAE, #RZHE B 052 Bl A =58 S 50 1)
7.
F 2 T7E
1. JEEBER, EEMARIEAE RGO AM S AAR, A,
2. I SR IR RS PR, e B A
3. WAL AW E RN A N BFEA A
4. SRR ANE S B, AN S R
5. SRIHFEATISH BRI, AN SR B BRI T
6. SRRMEEATFE EMIEH, MAERZEHEWHIS.
B3 EN SRR

[#F BHFIEK]

anp

SRR AT I S O AR 8 B R T
RIS, SORRE e U, 83, BEH)E A BB A ]
R bR AL = R R

iRy BUR B € o
HEIRRBNEEANE T A BN, AN, AN, AR

22 FHAHEVE R 8 SCHIE BRI B A8 1, 2 F B P e SO 5 R B SR
TSR E S, 23 SR AE G R B S B A

HRE GRS, S G R N B R AL
FERIEARYIEREE L, FERAFREAYERBLIEN, BAMNR, B

—_

O© o0 =N O O s~ W DN



%, & i, (I
10, FEARYIE R EU) E Lo
=, R
1. BRREBLBR € Lo
2. FEAREHINZ R VY WAE L AN FEARNE BT, 2 REGIRFR -
3. FRRRBRIRE X, SREEAIR . HIR A RAA R e S, PR 5 2
ARRER R, 2HE 7 BRI 7 BUA R IRAFAE S 15 .
4. FEAR R BN R R A BT A DU DB SR U
5. BERELHKELTNMIEXE KR,
6. FEIRICTTNHINERT .
7. FERLTNEMIILES
8. PR PRAFAE RPN HEN
9. PCHAEEMIR, Feis eIk EAH IR
10, BEARELL MM S SOELL RN TE,
11. BelE MBS — SR L.
12. B ESRE S, BeFE s Bk BUE S
13, PR i R KA TF X 8] B AT DX ] B SZE 2 1) 5 S
14, FIES R BHITERT .
15. AR AT U E S, 23 SR BR BRI s
16. FRARPAIX (0] b3 252 R B 1) FE A I

A
T
Pt
A
e
m

[(BEEARAR]
—. R
1 SERCS %R
SH oy A BRI TEEE %
AR SEHONE A Ak S X N
2 SEEAIAEXHE K HEE AR
| x| AR SCRI LA 3 S0
3 X[aH<EE
(D« X
ABRIX M (DFFXE], @UMIXTE, G)H2F X ],



TERRIXTE: () A cPROG) Zovm JCFR6) P m JoRR
SIRSEREEL: (—oo, do0) = {x| —co<x<+oo}
X JH] A
(2) . A
AR, ARG, AT A0 ARIE
4 RBEHFRITE
(L RHoE X
W, TR, REE S, E S, H
ST SUIAIT U2 1 58 SRR RIS LR
(2) \ HRHEFRIRIE
BRI RER =0 BIRE, BEMARE (BT . Bk
5 BBESRMER
BRI AR, RN, Rk, AR
6 REE. BARE
(D« &K
FEF bR R, y=f ()5 y=1"() KEBKLTHL y=x XF
(2) . HEWE

T HIERE
(1)« EEAYFRA: FHRAL Rt SRR, R, =AM Ho
=S R

(2) WIZEpREL
FH 3 AT 45 B8 B4 A R v ) DY W3z S AN 2 6 T A4S 21 Y 2R BOPR ) 45 8R4
—. R

1 HF R

I e Lo BN BRI E 3o BB R Y I 32 55925 )

ORI ARG 1. ME— 2. FHE 3. HHIIRIRRE RS,
2 BB

x—eolff, PRET () FIARFR: x—x 0, (o) HIRER

FEATRIRGE o BRET GO FE R xo AEARPRATAE 78 70 b BE R A R AE 2 s 1R e AT R PR
HAPAE, JFHAHSE . REBRBRAEST: 1. ME—1 2. A 5E 3. "Rk . R



PG Dz S )
3 EHREELHPME
TIIKE, KINEEN, BHRKESEHMEMNRKR, KL NENER, I3
NERIF GRBr, REY, FBr, 2800
4 PINEERR
(1) WIRAFAEREN CREHNE, FLURA R D
(2) + PIPEEHRIR

. sinXx
lim
x>0 X :1

. 1 1
lim@+=)" . i x
n—mo( n) —=e E‘Z IXII)T(;I(:L_'_X) =e

—

§2.5 HEZRH
MR E S, SR, REUE TS SR S, A S,
KO, AW A5 RNSRAY
§2.6 HIXE EEsmEEAMER
A 5 BORAE S Se/ME T B A E B WRAAELENE
FE FHRHEWS
(%% BmMER]
1. %R SHUE L ARRTTE, 208 URFE.
2. THRSH U L.
3. HUR T REUE L FRIRNTT .
4. RS FE E SO RAETE A X (8] BRS040 o Bk BUTE oy B

5. EIEA G HELIKR.
6. FACTEAN]SE pR A 3 A 20K T B s S
7. BREGREHIRSIE.
8. FEARIE R HOKR T ITVE IS HR T4
9. BRI FHHIE S RN T
10, ZERM W€ LKA TTR, M-S FHIR AR,
11, FERFEARYIE R B 2 R U NEE SR, 23R8
12, T filt— iy B AR
[HZFEKXAR]
1 SIANSEMSHIGIE (T H#)
—. HCPIEBECRBERT I . HBIRRIERDILRE



2 BB
S¥cE L. ASEE CR M, SHIUTES, WL, LESH, 155
105 R
3 BAMERHMSHAR
S K P I S
4 FHES. REK. BREEHSH
— EERBI T A RO E AR P T S A O AR 10§
FRLA R R HERN . & y="[r (0], Hhue (), W =
—. REMMFH (TR

Hy= ) MREEGE x= 1l =
=. FRREH S

VO O HR 3k

() BAYIFREN FH A i)

3. = (a>0, a#1) =

4. = (>0, a#1) =

11. = (—1<x<1)

12. =— (—1<x<l)

13. =



14. =—
() SREEN (i)

1. = +

2. = + =C

3 = (v#0) = (v#0)

4 = Hery= (w u=

5. = ( #0) (T
5 HHSH

=, =sin (x+n ), =cos (x-+n

6 TS

= WREN, (T RBEEA LN AR AR A A D
ooy EEA N Glid)

1. dC=0
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4. d(lnx) = dx
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