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Module code

Module title in Polish

Oczyszczanie Sciekow 1

Module title in English

Wastewater Treatment 1

Module running from the academic year

2016/2017

A. MODULE IN THE CONTEXT OF THE PROGRAMME OF STUDY

Field of study

Environmental Engineering

Level of qualification

first cycle
(first cycle, second cycle)

Programme type academic
(academic/practical)
Mode of study full-time
(full-time/part-time)
Speciali Water Supply, Treatment of Wastewater and Solid Waste, Sanitary
pecialism

Pipelines and Systems

Organisational unit responsible for module
delivery

Department of Water and Wastewater Engineering

Module co-ordinator

Lidia Bartkiewicz, PhD, Eng.
Magdalena Danfczuk, PhD, Eng

Approved by:

Lidia Dabek, PhD hab., Professor of the Kielce University of Technology

B. MODULE OVERVIEW

Module type

Core module
(core/programme-specific/elective HES®)

Module status

compulsory module
(compulsory/optional)

Language of module delivery English
Semester in the programme of study in which
. semester 5
the module is taught
Semester in the academic year in which the .
; winter semester
module is taught .
(winter semester/summer semester)
Pre-requisites None
' (module code/module title, where appropriate)
Examination required No
(Yes/No)
ECTS credits 4

* elective HES - elective modules in the Humanities and Economic and Social Sciences
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Mode of instruction lectures classes laboratories project others

Total hours per

15 15 30
semester

Politechnika Swigtokrzyska

al. Tysigclecia Paristwa Polskiego 7; 25-314 Kielce www.tu.kielce.p'
tel.: 41 34 24 850, fax: 41 34 42 860

e-mail: wisge@tu.kielce.pl




Politechnika Swietokrzyska

C. LEARNING OUTCOMES AND ASSESSMENT METHODS

WYDZIAL INZYNIERII SRODOWISKA, GEOMATYKI | ENERGETYKI

Module
aims

The module covers mechanical, biological, and chemical processes which are indispensable to obtain treated
sewage with the required quality by the Polish legislation (while removing them to receivers, i.e. surface water or
soil. The scope of the lectures includes sewage treatment systems with biological deposition as well as active
deposition adjusted to remove carbon, carbon and nitrogen, nitrogen and phosphorus compounds.

Module
outco
me
code

Module learning outcomes

Mode of
instruction
(Vc/lab/p/
others)

Correspondin
g programme
outcome code

Correspondin
g discipline-
specific
outcome code

W_01

A student is familiar with the impact of municipal sewage,
household sewage on the quality of natural water.

Ifc/l

IS_W16

T1A_W03
T1A_WO05
T1A_W07

T1A_W08

W_02

A student knows the methods of mechanical purification and
technological devices applied in mechanical parts of sewage
treatment plants.

llc

15_W06
I5_W09

T1A_W03
T1A_W04
T1A_WO05
T1A_W06
T1A_W07

W_03

A student knows the principles of interaction concerning
biological and active deposits as well as the types of chambers
of devices applied in these technologies of treating sewage.

/e

15_ W09
I5_Wo6

T1A_W03
T1A_W04
T1A_W05
T1A_W06
T1A_WO07

W_04

A student knows technological solutions of local sewage
treatment plants and deposit processing.

I

15_ w09
I5_Wo6

T1A_W03
T1A_W04
T1A_W05
T1A_WO06,
T1A_W07

W_05

A student knows technological systems for removing carbon,
nitrogen, and phosphorus compounds from sewage.

/e

15_ w09
I5_Wo6

T1A_W03
T1A_W04
T1A_W05
T1A_WO06,
T1A_WO07

u_o1

A student can independently determine the balance of the
volume concerning sewage and its contents.

llc

15_U02
15_U09

T1A_U01
T1A_U04
T1A_U05
T1A_U07
T1A_U10

u_02

A student is capable of selecting devices for mechanical
treatment of sewage and processing deposits.

1S_U02
15_U19

T1A_U01
T1A_U03

T1A_U05
T1A_U07
T1A_U08
T1A_U09
T1A_U10
T1A_UN1
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T1A_U13
T1A_U14
T1A_U15
T1A_U16
T1A_U01
T1A_U05
T1A_U03
|S uo2 T1A_U07
U 03 A student can determine a technological system of a sewage ™ |$-U15 T1A_U08
- treatment system on the basis of population equivalents. IS_U16 Eﬁ—g?g
TIA_U11
T1A_U13
T1A_U14
T1A_U15
. . " T1A_U07
A student is capable of determining the composition of sewage :
U_04 Ifcil IS_U17 T1A_U08
as well as the effects of sewage treatment.
T1A_U09
A student can determine the parameters of deposit and ) T1A_U07
U_05 |determine the portions of coagulants to precipitate chemical I/ IS_U17 T1A_U08
phosphorus. T1A_U09
T1A_U03
T1A_U08
A student is able to characterise sewage deposits which are 1§ Uo1 T1A_U09
U_06 |generated on sewage treatment plant; a student can also 15 U18 T1A_U10
assess their ability to dehydrate. - T1A_U12
T1A_U14
T1A_U15
K 01 A student is responsible for the reliability of the obtained results ol 1§ K02 T1A_K02
- of his/her work and its interpretation. - T1A_KO05
A student formulates conclusions and describes the results of )
K_02 | his/her work. A student is also communicative in multimedia cll IS_KO07 T1A_KO07
presentations.
A student understands the significance of a technological
K_03 progr'ess apd the pecessny of 1mp1eme?nt1ng new technical | 15_K09 T1A K02
solutions in environmental engineering; a student also
understands non-technical aspects of engineering activity.
Module content:
1. Topics to be covered in the lectures
[ No. | Topics | Module |
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outcome
code
1-2 Introduction. The types, quantity and quality of sewage. Municipal waste. Loads and sewage \(Jv—811
concentration. Biogenic elements in sewage. Elementary processes in sewage treatment. U 04
The methods of measuring sewage flow which are applied in sewage treatment plants. W 01
34 Samplers. Unit qualities of sewage and contamination loads, non-uniformity of sewage flow to U 01
sewage treatment plants interacting with the general-flow and division sewage treatment U 04
plants. -
W_01
Determining balanced population equivalents. The requirements concerning sewage W_05
5-6 introduced to water, soils and the sewage system. The characteristics of sewage transported U_01
with the gully emptier fleet, decantation plants and their equipment. U_04
K_03
The diagrams of sewage treatment plants depending on population equivalent (process w—gi
7-8 efficiency). Initial mechanical treatment (trusses, sieves, and grit chambers: constructional and U 03
project solutions. The methods of reprocessing sand and screenings. K 03
Suspension sedimentation. The types of initial clarifiers applied in sewage treatment plants W_04
9-10 (decay, longitudinal, radial, and Imhoff clarifiers). Technological parameters and guidelines U_03
concerning designing). K_03
Biological deposits. Technological parameters and guidelines concerning designing. The W 03
11-12 principles of deggmng deposits .for reductpn the compounds of carbon and general nitrogen. U 02
Secondary clarifiers after deposits and active deposit reactors. Technological parameters and K 03
guidelines concerning designing. -
Classical systems of sewage treatment in active deposit technology. The parameters of the \(Jv—gg
13-14 | nitration, denitration, and dephosphoration processes. The system of removing phosphorous U 05
from sewage with biological and chemical methods. K 03
s . . .y W_03
15 ys.terr_]s for removing carbon and nitrogen compounds from sewage. The principles of U 02
designing. SBR reactors. K 03
2. Topics to be covered in the classes
Module
No. Topics outcome
code
W_01
The balance and sewage and contamination contents balance. Determining population W_02
1.9 equivalent. The coefficients of hourly inequality of sewage inflow to the sewage treatment U_01
plant. Determining the capacity of the sewage treatment plant for general-flow and division U_03
sewage system. U_04
K_01
W_02
W_03
W_05
3-7 Dimensioning biological deposits, active deposit chambers, initial and secondary clarifiers. U_01
U_03
U_04
K_02
3. Topics to be covered in the laboratories
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4.
Module
No. Topics outcome
code
Orientation class. Discussing the subject range of laboratory classes. Familiarising students W_01
1- with OHS regulation as well as regulations binding in the Technological Laboratory. The U_04
amount and composition of sewage. Examining a physical and chemical composition of K_01
household sewage (untreated and treated). K_02
W_03
W_05
3 Sewage treatment with the active deposit method. Controlling sewage treatment effect. U_03
Determining technological parameters of the active deposit method. U_04
K_01
K_02
Processing and the disposal of sewage deposits. The process of gravitational solidification of \(Jv—gg
4.5 deposits. Determining characteristic values as regards the capability of the deposit for K 01
dehydration: measuring capillary suction time; determining a proper filtration resistance (the K 02
process of vacuum filtration on Buchner's funnel. -
W_05
U_05
6 Testing the impact of the coagulant portion on removing phosphorus from sewage. K_01
K_02
5. Topics to be covered in the project
Assessment methods
Module
outco Assessment methods
me (Method of assessment; for module skills — reference to specific project, laboratory and similar tasks)
code
W_01 [Atestand areport
W_02 |[Atest

W_03 |Atestand a report
W_04 |Atestand a report
W_05 |Atestand areport
U 01 |[Atest

U_02 |Atest

U_03 [Atestand areport
U 04 [Atestand areport
U 05 [Atestand areport
U 06 |[Atestand a report
K_01 |Atestand a report
K_ 02 |Atestand a report
K_03 |Atest
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D. STUDENT LEARNING ACTIVITIES
ECTS summary
Type of learning activit Study time/
yp g Y credits
1 | Contact hours: participation in lectures 15
2 | Contact hours: participation in classes 15
3 | Contact hours: participation in laboratories 30
4 | Contact hours: attendance at office hours (2-3 appointments per semester) 2
5 | Contact hours: participation in project-based classes
6 | Contact hours: meetings with a project module leader
7 | Contact hours: attendance at an examination
8
? Number of contact hours 62
(total)
10 | Number of ECTS credits for contact hours 2.48
(1 ECTS credit =25-30 hours of study time) k4
11 | Private study hours: background reading for lectures 10
12 | Private study hours: preparation for classes 5
13 | Private study hours: preparation for tests 5
14 | Private study hours: preparation for laboratories 5
15 | Private study hours: writing reports 8
16 | Private study hours: preparation for a final test in laboratories 5
17 | Private study hours: preparation of a project/a design specification
18 | Private study hours: preparation for an examination
19
20 Number of private study hours 38
(total)
21 | Number of ECTS credits for private study hours 1.52
(1 ECTS credit =25-30 hours of study time) °
22 | Total study time 100
23 | Total ECTS credits for the module 4
(1 ECTS credit =25-30 hours of study time)
24 | Number of practice-based hours 38
Total practice-based hours
25 | Number of ECTS credits for practice-based hours 1.52
(1 ECTS credit =25-30 hours of study time) °
E. READING LIST
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