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Cycle of study 

Eng. 
                         Form of study            

for officers  for civilians 

Field of study: 
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Subject code: H 

Statuts:  optional 

Form of study:  full-time / extramural 

Speciality track:  

Fire Safety Engineering  

Language of instruction: EN 

Module/course name:  Hydromechanics and firefighting water supply 

Full-time study 

semester 

Teaching method, teaching load 

( x -egzam, + general mark, # detailed mark) ECTS credits 

Sum: Lecture Exercise Laboratories Project work 

3 30 - - 30# - 4 

Total 30 - - 30# - 4 

Extramural studies 

semester 

Teaching method, teaching load 

( x -egzam, + general mark, # detailed mark) 

ECTS credits 

Sum: Lecture Exercise Laboratories Project work  

3 18 - - 18 - 4 

Total: 18 - - 18 - 4 

 

Course/module coordinator:  Anna Szajewska, PhD 

Responsible teachers:  Anna Szajewska, PhD 

1. Prerequisites:  

Student has basic knowledge in mathematics and phisics (fluid mechanics and hydromechanics in particular) that is 

essential to understand practical problems connected with processes occuring during the flow of water in hydraulic 

installations (fire protection devices in particular). 

2. Description of learning outcomes:  

The primary didactic aim is for the students to aquire the ability to solve theoretical and practical problems 

connected with fluid characteristics at rest and in motion and connected with tactical firefighting systems. Students 

get knowledge with water sources, methods of sending it, calculating and providing necessary amounts of water for 

the purposes of fire-fighting water supply. The acquired knowledge is necessary to gives opinion on fire protection 

water supply projects and to assess the correct operation of existing systems. 

3. Detailed description of learning outcomes 

 

Major 

Learning 

Outcomes 

Code 

 

Learning outcomes 

Faculty Learning 

Outcomes Code 

Knowledge 

 H_W01  The student knows the basic principles of fluid mechanics. W02 

H_W02 

The student knows the basic concepts and definitions in the field of 

fire-fighting water supply and knows the methods needed to solve 

engineering tasks. 

W02, W21 

H_W03 
The student acquires knowledge about general and fire 

hydromechanics. 
W02 

Skills 

H_U1 
The student aquarius the ability to determine the suitability and 

evaluation of fire protection systems in relation to civil security using 
U_08 



the knowledge of standard requirements. 

H_U2 
Is able to carry out the inspection of fire-fighting systems for water 

supply of buildings, workplaces and settlement units. 
U_30 

H_U3 
Is able to provide optimal parameters during the rescue and 

firefighting operations, thanks to the knowledge of hydromechanics. 
U_03 

H_U4 Can apply in practice the laws related to fluid mechanics. U_03 

H_U5 
Can use calculation tools (formulas, tables, nomograms) to determine 

the optimal indicators and parameters of fire systems. 
U_03 

H_U6 

The student has the ability of individual and collective work in the 

field of planning and implementation of tasks for organizing fire-

fighting water supply 

U_02 

H_U7 

Performs a literature analysis in the field of information regarding 

situations threatening civil security in terms of the needs of fire-

fighting water supply. 

U_01 

Social skills 

H_K1 

Is aware of the non-technical aspects and consequences of activities 

related to security engineering and understands the need to share this 

knowledge with others. 

K_06 

4. Detailed content: 

No. Content 

Number of hours 

Lec. Ex. Lab. 
Proj.wo

rk 

Laboratories     

1 Organizational classes. Learning the laboratory rules, the 

stands, OSH regulations, division into groups. Giving 

general information about pressure units and error analysis. 

  

4, 4*  

2 Performing a laboratory exercise on determining air output 

in axis-symmetrical air flow. 

  
2, 1*  

3 Performing a laboratory exercise on setting linear and local 

loss in smooth (copper) lines, using piezometric tubes. 

  
2, 1*  

4 Performing a laboratory exercise on setting characteristics 

of rotodynamic pumps connected serially or parallelly. 

  
2, 1*  

5 Performing a laboratory exercise on investigating hydraulic 

impact in rigid copper lines. 

  
2, 1*  

6 Performing a laboratory exercise on investigating 

rotodynamic pumps characteristics and setting pump 

efficiency curve. 

  

2, 1 *  

7 Performing a laboratory exercise on to setting pressure loss 

in fire hoses. 

  
2, 1*  

8 Performing a laboratory exercise on investigating the 

process of creating negative pressure in vacuum system, 

using a vacuum pump. 

  

2, 1*  

9 Performing a laboratory exercise on investigating a circular 

supply water system model. 

  
2, 1*  

10 Performing a laboratory exercise on investigating 

simulations of tactical extinguishing systems. 

  
2, 1*  

11 Performing a laboratory exercise on investigating liquid jets 

characteristics used in fire protection. 

  
2, 1*  

12 Doing the overdue exercises   2, 2*  

13 Test   4, 2*  

Total   30, 18*  

* - number of teching hours during extramural studies;      

5. Didactic methods: performing exercises at the laboratory stand 

6. Student’s own effort: Studying literature, solving practical problems. Preparing for exercises, basing on the 

instructions. Performing a laboratory exercise, preparing a report. 

7. Recommended readings: 

Gałaj J., Zegar W., Pawlak E., Pawlak A.: Ćwiczenia laboratoryjne z hydromechaniki dla studentów SGSP. 

Wydawnictwo SGSP, 2016. 



 
8. Supplementary readings: 

1   Articles in professional journals. 

1. Bukowski J. - Mechanika płynów - wszystkie wydania. 

2.   Troskolański A. - Hydromechanika - wszystkie wydania. 

3.   Szuster A., Utrysko B., Jaworowska B. - Hydraulika i hydrologia - OWPW, Warszawa 2003.  

5. S. Denczew – Przeciwpożarowe Zaopatrzenie w Wodę. Wyd. SGSP, Warszawa 2012 r. 

6. J. Chudzicki, S. Sosnowski - Instalacje Wodociągowe - projektowanie, wykonanie, eksploatacja. Wyd. Seidel-

Przywecki, 2011 r. 

7. S. Denczew, A. Królikowski - Podstawy nowoczesnej eksploatacji układów wodociągowych   

i kanalizacyjnych. Arkady, 2003 r. 

8. E. Osuch-Pajdzińska, M. Roman - Sieci i obiekty wodociągowe. Wyd. Politechnika Warszawska, 2008 r. 

9. E. Osuch-Pajdzińska, M. Kwietniewski, W. Olszewski - Projektowanie elementów systemu zaopatrzenia w wodę. 

Wyd. Politechnika Warszawska, 2009 r. 

10. Gałaj J.: Wyznaczanie parametrów układów linii wężowych przy zastosowaniu współczesnej 

    techniki komputerowej. Zeszyty Naukowe SGSP Nr 24. Warszawa  2000. 

11. Gałaj J.: Wyznaczanie parametrów optymalnych układów linii wężowych przy zastosowaniu 

    współczesnej techniki komputerowej. Zeszyty Naukowe SGSP Nr 25. Warszawa 2000, s.5-22. 

12. Gałaj J.: Wyznaczanie parametrów układu przetłaczania wody na duże odległości przy      

    zastosowaniu współczesnej techniki komputerowej. Zeszyty Naukowe SGSP Nr 26.  

    Warszawa 2000, s.19-31, s.11-33. 

13. Gałaj J., Zegar W., Pawlak E.: Laboratorium z hydromechaniki. Wydawnictwo SGSP, 2004. 

Completion method: Passing the initial test (it usually lasts about 15 min. and consists of three questions) before 

performing every laboratory exercise and being positively graded for the report. Student must pass all laboratory 

exercises included in the agenda. The exercise grade is the weighted average of initial test grade and the report 

grade. The final grade is the arithmetic mean of all exercises grades. 

10. Description of final grade calculation method: 

Learning 

outcomes 

Method 

Laboratories, test  

 H_W01  X  

H_W02 X  

H_W03 X  

H_U1 X  

H_U2 X  

H_U3 X  

H_U4 X  

H_U5 X  

H_U6 X  

H_U7 X  

H_K1 X  

11. Requirements for general grade achievement (knowledge, skills, social and personal competences) 

DOESN’T APPLY 

Knowledge 

Grade Learning 

outcome 

code 

Requirements 

 

pass 

(zal) 

  

  

  

 

fail 

(nzal) 

  

  

  

Skills 

Grade Learning 

outcome 

code 

Requirements 



 

pass 

(zal) 

  

  

  

fail 

(nzal) 

  

  

  

Social skills 

Grade Learning 

outcome 

code 

Requirements 

pass 

(zal) 

  

  

  

fail 

(nzal) 

  

  

  

12. Requirements for detailed grade achievement (knowledge, skills, social and personal competences) 

 

Knowledge 

Grade Learning 

outcome 

code 

Requirements 

 

3.0 

 H_W01  

Student barely acquires knowledge in the following issues in fluid mechanics: 

1. 1. Knows the basic characteristics of liquids; can choose a fluid model suitable for the 

phenomenon under consideration. Has basic knowledge of scalar and vector fields in fluid 

mechanics. He knows the concept of derivative in analysis. 

2. Know the equations of fluid mechanics: the Euler equation, the equation of continuity, 

the principle of conservation of momentum. Can determine the conditions of fluid 

balance. Knows the terms of Pascal's law. 

3. Knows the methods for the distribution of liquidity in equilibrium. Knows the concept 

of the thrust and the principle of thrust on the flat and curved walls. 

4. Knows the Bernoulli equation for perfect fluids and for viscous liquids.  Knows the 

criteria for the similarity of flows.  knows the elements of hydraulics: the concept of 

energy losses. Knows the concept of piezometric pressure line. 

5. Knows the phenomena in the flow of liquids in flexible ducts. Knows the methods of 

calculating the resistivity of the wiring system. 

6. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concept of the pump. Knows the principle of the injector. 

7. Knows the concepts of water currents and its basic parameters. Knows the factors that 

determine the range of currents and their properties. 

H_W02 

Student barely acquires knowledge in the following issues related to fire-fighting water 

supply: 

1. Knows the basic concepts and definitions such as: characteristics of pumps, water 

sources for the purposes of fire-fighting water supply, water supply installations etc 

2. Has the ability to calculate the water demand needed for fire protection of settlement 

units, plants and buildings, calculating the efficiency of used systems, calculating the 

expenditure and times of filling fire tanks, calculating the number of necessary pumps and 

other equipment depending on the characteristics of sources and local conditions. 

3. Has knowledge of the analysis of elements affecting the volume of water demand and 

the tools and computing techniques used. 

4. Applies elements of technical drawing during designing and analysis of water supply 

for buildings and settlement units. 

5. Can use the necessary information from current legal acts (laws, regulations and 

standards). 

6. Knows how to protect against fire. 

7. He knows the characteristics and requirements of fire-fighting networks and plumbing 

installations. 

8. Knows how to plan and control the delivery of water over long distances, perform 

control of water supply fire protection systems 

9. Knows the construction of equipment and operation of components used in fire-

fighting water supply.; 



H_W03 

Student barely acquires knowledge in the issues of general and fire hydromechanics: 

1. Knows the methods for determining the pressure distribution in the liquid being in 

equilibrium.  Knows the concept of thrust and the principle of determining thrust forces 

on flat and curved walls. 

2. Knows phenomena occurring during the flow of liquids in flexible ducts. Knows the 

methods of calculating the resistivity of the wiring system. 

3. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concepts of pump work point and methods of regulation. 

Knows the principle of work and basic characteristics of the injector. 

4. Knows the concept of water currents and their basic parameters. Knows the factors that 

determine the range of currents and their properties. 

5. Has knowledge in the field of determining the air flow in the axisymmetric flow using 

the Prandtl tube and the orifice. 

6. Has knowledge about the practical determination of linear and local losses in hydraulic 

lines using piezometric tubes. 

7. Has knowledge about determining the characteristics of vortex pumps connected in 

series or in parallel. 

8. Has knowledge about testing the phenomenon of hydraulic shock in smooth pipes. 

9. Has knowledge about testing the characteristics of centrifugal pumps at different 

rotational speeds of the rotor and in particular determining the hill of the efficiency of the 

pump. 

10. Has knowledge about determining pressure losses in fire hoses. 

11. Has knowledge about testing the vacuum production process in a suction system using 

a vacuum pump. 

12. Has knowledge about the study of the peripheral model of the water supply network. 

13. Has knowledge about testing tactical fire systems using the computer simulation 

method. 

14. Has knowledge about testing the properties of liquid jetters used in fire protection. 

 

3.5 

 H_W01  

Student acquires knowledge in the following issues in fluid mechanics: 

2. 1. Knows the basic characteristics of liquids; can choose a fluid model suitable for the 

phenomenon under consideration. Has basic knowledge of scalar and vector fields in fluid 

mechanics. He knows the concept of derivative in analysis. 

2. Know the equations of fluid mechanics: the Euler equation, the equation of continuity, 

the principle of conservation of momentum. Can determine the conditions of fluid 

balance. Knows the terms of Pascal's law. 

3. Knows the methods for the distribution of liquidity in equilibrium. Knows the concept 

of the thrust and the principle of thrust on the flat and curved walls. 

4. Knows the Bernoulli equation for perfect fluids and for viscous liquids.  Knows the 

criteria for the similarity of flows.  knows the elements of hydraulics: the concept of 

energy losses. Knows the concept of piezometric pressure line. 

5. Knows the phenomena in the flow of liquids in flexible ducts. Knows the methods of 

calculating the resistivity of the wiring system. 

6. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concept of the pump. Knows the principle of the injector. 

7. Knows the concepts of water currents and its basic parameters. Knows the factors that 

determine the range of currents and their properties. 

H_W02 

Student acquires knowledge in the following issues related to fire-fighting water supply: 

1. Knows the basic concepts and definitions such as: characteristics of pumps, water 

sources for the purposes of fire-fighting water supply, water supply installations etc 

2. Has the ability to calculate the water demand needed for fire protection of settlement 

units, plants and buildings, calculating the efficiency of used systems, calculating the 

expenditure and times of filling fire tanks, calculating the number of necessary pumps and 

other equipment depending on the characteristics of sources and local conditions. 

3. Has knowledge of the analysis of elements affecting the volume of water demand and 

the tools and computing techniques used. 

4. Applies elements of technical drawing during designing and analysis of water supply 

for buildings and settlement units. 

5. Can use the necessary information from current legal acts (laws, regulations and 

standards). 

6. Knows how to protect against fire. 

7. He knows the characteristics and requirements of fire-fighting networks and plumbing 

installations. 

8. Knows how to plan and control the delivery of water over long distances, perform 



control of water supply fire protection systems 

9. Knows the construction of equipment and operation of components used in fire-

fighting water supply. 

H_W03 

Student acquires knowledge in the issues of general and fire hydromechanics: 

1. Knows the methods for determining the pressure distribution in the liquid being in 

equilibrium.  Knows the concept of thrust and the principle of determining thrust forces 

on flat and curved walls. 

2. Knows phenomena occurring during the flow of liquids in flexible ducts. Knows the 

methods of calculating the resistivity of the wiring system. 

3. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concepts of pump work point and methods of regulation. 

Knows the principle of work and basic characteristics of the injector. 

4. Knows the concept of water currents and their basic parameters. Knows the factors that 

determine the range of currents and their properties. 

5. Has knowledge in the field of determining the air flow in the axisymmetric flow using 

the Prandtl tube and the orifice. 

6. Has knowledge about the practical determination of linear and local losses in hydraulic 

lines using piezometric tubes. 

7. Has knowledge about determining the characteristics of vortex pumps connected in 

series or in parallel. 

8. Has knowledge about testing the phenomenon of hydraulic shock in smooth pipes. 

9. Has knowledge about testing the characteristics of centrifugal pumps at different 

rotational speeds of the rotor and in particular determining the hill of the efficiency of the 

pump. 

10. Has knowledge about determining pressure losses in fire hoses. 

11. Has knowledge about testing the vacuum production process in a suction system using 

a vacuum pump. 

12. Has knowledge about the study of the peripheral model of the water supply network. 

13. Has knowledge about testing tactical fire systems using the computer simulation 

method. 

14. Has knowledge about testing the properties of liquid jetters used in fire protection. 

 

4.0 

 H_W01  

Student acquires full knowledge in the following issues in fluid mechanics: 

3. 1. Knows the basic characteristics of liquids; can choose a fluid model suitable for the 

phenomenon under consideration. Has basic knowledge of scalar and vector fields in fluid 

mechanics. He knows the concept of derivative in analysis. 

2. Know the equations of fluid mechanics: the Euler equation, the equation of continuity, 

the principle of conservation of momentum. Can determine the conditions of fluid 

balance. Knows the terms of Pascal's law. 

3. Knows the methods for the distribution of liquidity in equilibrium. Knows the concept 

of the thrust and the principle of thrust on the flat and curved walls. 

4. Knows the Bernoulli equation for perfect fluids and for viscous liquids.  Knows the 

criteria for the similarity of flows.  knows the elements of hydraulics: the concept of 

energy losses. Knows the concept of piezometric pressure line. 

5. Knows the phenomena in the flow of liquids in flexible ducts. Knows the methods of 

calculating the resistivity of the wiring system. 

6. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concept of the pump. Knows the principle of the injector. 

7. Knows the concepts of water currents and its basic parameters. Knows the factors that 

determine the range of currents and their properties. 

H_W02 

Student acquires full knowledge in the following issues related to fire-fighting water 

supply: 

1. Knows the basic concepts and definitions such as: characteristics of pumps, water 

sources for the purposes of fire-fighting water supply, water supply installations etc 

2. Has the ability to calculate the water demand needed for fire protection of settlement 

units, plants and buildings, calculating the efficiency of used systems, calculating the 

expenditure and times of filling fire tanks, calculating the number of necessary pumps and 

other equipment depending on the characteristics of sources and local conditions. 

3. Has knowledge of the analysis of elements affecting the volume of water demand and 

the tools and computing techniques used. 

4. Applies elements of technical drawing during designing and analysis of water supply 

for buildings and settlement units. 

5. Can use the necessary information from current legal acts (laws, regulations and 

standards). 



6. Knows how to protect against fire. 

7. He knows the characteristics and requirements of fire-fighting networks and plumbing 

installations. 

8. Knows how to plan and control the delivery of water over long distances, perform 

control of water supply fire protection systems 

9. Knows the construction of equipment and operation of components used in fire-

fighting water supply. 

H_W03 

Student acquires full knowledge in the issues of general and fire hydromechanics: 

1. Knows the methods for determining the pressure distribution in the liquid being in 

equilibrium.  Knows the concept of thrust and the principle of determining thrust forces 

on flat and curved walls. 

2. Knows phenomena occurring during the flow of liquids in flexible ducts. Knows the 

methods of calculating the resistivity of the wiring system. 

3. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concepts of pump work point and methods of regulation. 

Knows the principle of work and basic characteristics of the injector. 

4. Knows the concept of water currents and their basic parameters. Knows the factors that 

determine the range of currents and their properties. 

5. Has knowledge in the field of determining the air flow in the axisymmetric flow using 

the Prandtl tube and the orifice. 

6. Has knowledge about the practical determination of linear and local losses in hydraulic 

lines using piezometric tubes. 

7. Has knowledge about determining the characteristics of vortex pumps connected in 

series or in parallel. 

8. Has knowledge about testing the phenomenon of hydraulic shock in smooth pipes. 

9. Has knowledge about testing the characteristics of centrifugal pumps at different 

rotational speeds of the rotor and in particular determining the hill of the efficiency of the 

pump. 

10. Has knowledge about determining pressure losses in fire hoses. 

11. Has knowledge about testing the vacuum production process in a suction system using 

a vacuum pump. 

12. Has knowledge about the study of the peripheral model of the water supply network. 

13. Has knowledge about testing tactical fire systems using the computer simulation 

method. 

14. Has knowledge about testing the properties of liquid jetters used in fire protection. 

 

4.5 

 H_W01  

Student acquires full and well established knowledge in the following issues in fluid 

mechanics: 

4. 1. Knows the basic characteristics of liquids; can choose a fluid model suitable for the 

phenomenon under consideration. Has basic knowledge of scalar and vector fields in fluid 

mechanics. He knows the concept of derivative in analysis. 

2. Know the equations of fluid mechanics: the Euler equation, the equation of continuity, 

the principle of conservation of momentum. Can determine the conditions of fluid 

balance. Knows the terms of Pascal's law. 

3. Knows the methods for the distribution of liquidity in equilibrium. Knows the concept 

of the thrust and the principle of thrust on the flat and curved walls. 

4. Knows the Bernoulli equation for perfect fluids and for viscous liquids.  Knows the 

criteria for the similarity of flows.  knows the elements of hydraulics: the concept of 

energy losses. Knows the concept of piezometric pressure line. 

5. Knows the phenomena in the flow of liquids in flexible ducts. Knows the methods of 

calculating the resistivity of the wiring system. 

6. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concept of the pump. Knows the principle of the injector. 

7. Knows the concepts of water currents and its basic parameters. Knows the factors that 

determine the range of currents and their properties. 

H_W02 

Student acquires full and well established knowledge in the following issues related to 

fire-fighting water supply: 

1. Knows the basic concepts and definitions such as: characteristics of pumps, water 

sources for the purposes of fire-fighting water supply, water supply installations etc 

2. Has the ability to calculate the water demand needed for fire protection of settlement 

units, plants and buildings, calculating the efficiency of used systems, calculating the 

expenditure and times of filling fire tanks, calculating the number of necessary pumps and 

other equipment depending on the characteristics of sources and local conditions. 

3. Has knowledge of the analysis of elements affecting the volume of water demand and 



the tools and computing techniques used. 

4. Applies elements of technical drawing during designing and analysis of water supply 

for buildings and settlement units. 

5. Can use the necessary information from current legal acts (laws, regulations and 

standards). 

6. Knows how to protect against fire. 

7. He knows the characteristics and requirements of fire-fighting networks and plumbing 

installations. 

8. Knows how to plan and control the delivery of water over long distances, perform 

control of water supply fire protection systems 

9. Knows the construction of equipment and operation of components used in fire-

fighting water supply. 

H_W03 

Student acquires full and well established knowledge in the issues of general and fire 

hydromechanics: 

1. Knows the methods for determining the pressure distribution in the liquid being in 

equilibrium.  Knows the concept of thrust and the principle of determining thrust forces 

on flat and curved walls. 

2. Knows phenomena occurring during the flow of liquids in flexible ducts. Knows the 

methods of calculating the resistivity of the wiring system. 

3. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concepts of pump work point and methods of regulation. 

Knows the principle of work and basic characteristics of the injector. 

4. Knows the concept of water currents and their basic parameters. Knows the factors that 

determine the range of currents and their properties. 

5. Has knowledge in the field of determining the air flow in the axisymmetric flow using 

the Prandtl tube and the orifice. 

6. Has knowledge about the practical determination of linear and local losses in hydraulic 

lines using piezometric tubes. 

7. Has knowledge about determining the characteristics of vortex pumps connected in 

series or in parallel. 

8. Has knowledge about testing the phenomenon of hydraulic shock in smooth pipes. 

9. Has knowledge about testing the characteristics of centrifugal pumps at different 

rotational speeds of the rotor and in particular determining the hill of the efficiency of the 

pump. 

10. Has knowledge about determining pressure losses in fire hoses. 

11. Has knowledge about testing the vacuum production process in a suction system using 

a vacuum pump. 

12. Has knowledge about the study of the peripheral model of the water supply network. 

13. Has knowledge about testing tactical fire systems using the computer simulation 

method. 

14. Has knowledge about testing the properties of liquid jetters used in fire protection. 

 

5.0 

 H_W01  

Student acquires extremely in-depth knowledge in the following issues in fluid 

mechanics: 

5. 1. Knows the basic characteristics of liquids; can choose a fluid model suitable for the 

phenomenon under consideration. Has basic knowledge of scalar and vector fields in fluid 

mechanics. He knows the concept of derivative in analysis. 

2. Know the equations of fluid mechanics: the Euler equation, the equation of continuity, 

the principle of conservation of momentum. Can determine the conditions of fluid 

balance. Knows the terms of Pascal's law. 

3. Knows the methods for the distribution of liquidity in equilibrium. Knows the concept 

of the thrust and the principle of thrust on the flat and curved walls. 

4. Knows the Bernoulli equation for perfect fluids and for viscous liquids.  Knows the 

criteria for the similarity of flows.  knows the elements of hydraulics: the concept of 

energy losses. Knows the concept of piezometric pressure line. 

5. Knows the phenomena in the flow of liquids in flexible ducts. Knows the methods of 

calculating the resistivity of the wiring system. 

6. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concept of the pump. Knows the principle of the injector. 

7. Knows the concepts of water currents and its basic parameters. Knows the factors that 

determine the range of currents and their properties. 

H_W02 

Student acquires extremely in-depth knowledge in the following issues related to fire-

fighting water supply: 

1. Knows the basic concepts and definitions such as: characteristics of pumps, water 



sources for the purposes of fire-fighting water supply, water supply installations etc 

2. Has the ability to calculate the water demand needed for fire protection of settlement 

units, plants and buildings, calculating the efficiency of used systems, calculating the 

expenditure and times of filling fire tanks, calculating the number of necessary pumps and 

other equipment depending on the characteristics of sources and local conditions. 

3. Has knowledge of the analysis of elements affecting the volume of water demand and 

the tools and computing techniques used. 

4. Applies elements of technical drawing during designing and analysis of water supply 

for buildings and settlement units. 

5. Can use the necessary information from current legal acts (laws, regulations and 

standards). 

6. Knows how to protect against fire. 

7. He knows the characteristics and requirements of fire-fighting networks and plumbing 

installations. 

8. Knows how to plan and control the delivery of water over long distances, perform 

control of water supply fire protection systems 

9. Knows the construction of equipment and operation of components used in fire-

fighting water supply. 

H_W03 

Student acquires extremely in-depth knowledge in the issues of general and fire 

hydromechanics: 

1. Knows the methods for determining the pressure distribution in the liquid being in 

equilibrium.  Knows the concept of thrust and the principle of determining thrust forces 

on flat and curved walls. 

2. Knows phenomena occurring during the flow of liquids in flexible ducts. Knows the 

methods of calculating the resistivity of the wiring system. 

3. Knows the basic phenomena occurring in the vortex pump. Knows the characteristics 

of the pump. He knows the concepts of pump work point and methods of regulation. 

Knows the principle of work and basic characteristics of the injector. 

4. Knows the concept of water currents and their basic parameters. Knows the factors that 

determine the range of currents and their properties. 

5. Has knowledge in the field of determining the air flow in the axisymmetric flow using 

the Prandtl tube and the orifice. 

6. Has knowledge about the practical determination of linear and local losses in hydraulic 

lines using piezometric tubes. 

7. Has knowledge about determining the characteristics of vortex pumps connected in 

series or in parallel. 

8. Has knowledge about testing the phenomenon of hydraulic shock in smooth pipes. 

9. Has knowledge about testing the characteristics of centrifugal pumps at different 

rotational speeds of the rotor and in particular determining the hill of the efficiency of the 

pump. 

10. Has knowledge about determining pressure losses in fire hoses. 

11. Has knowledge about testing the vacuum production process in a suction system using 

a vacuum pump. 

12. Has knowledge about the study of the peripheral model of the water supply network. 

13. Has knowledge about testing tactical fire systems using the computer simulation 

method. 

14. Has knowledge about testing the properties of liquid jetters used in fire protection. 

Skills 

Grade Learning 

outcome 

code 

Requirements 

 

3.0 H_U1 

Student barely acquires ability to determine the suitability and evaluation of fire 

protection systems in relation to civil security using the knowledge of standard 

requirements. 

H_U2 
Student barely acquires able to carry out the inspection of fire-fighting systems for water 

supply of buildings, workplaces and settlement units. 

H_U3 
Student barely acquires able to provide optimal parameters during the rescue and 

firefighting operations, thanks to the knowledge of hydromechanics. 

H_U4 Student barely acquires apply in practice the laws related to fluid mechanics. 

H_U5 
Student barely acquires ability to use calculation tools (formulas, tables, nomograms) to 

determine the optimal indicators and parameters of fire systems. 

H_U6 Student barely acquires ability of individual and collective work in the field of planning 



and implementation of tasks for organizing fire-fighting water supply 

H_U7 
Student s barely performance literature analysis in the field of information regarding 

situations threatening civil security in terms of the needs of fire-fighting water supply. 

 

3.5 
H_U1 

Student acquires ability to determine the suitability and evaluation of fire protection 

systems in relation to civil security using the knowledge of standard requirements. 

H_U2 
Student acquires able to carry out the inspection of fire-fighting systems for water supply 

of buildings, workplaces and settlement units. 

H_U3 
Student acquires able to provide optimal parameters during the rescue and firefighting 

operations, thanks to the knowledge of hydromechanics. 

H_U4 Student acquires apply in practice the laws related to fluid mechanics. 

H_U5 
Student acquires ability to use calculation tools (formulas, tables, nomograms) to 

determine the optimal indicators and parameters of fire systems. 

H_U6 
Student acquires ability of individual and collective work in the field of planning and 

implementation of tasks for organizing fire-fighting water supply. 

H_U7 
Student acquires performance literature analysis in the field of information regarding 

situations threatening civil security in terms of the needs of fire-fighting water supply. 

 

4.0 
H_U1 

Student acquires full ability to determine the suitability and evaluation of fire protection 

systems in relation to civil security using the knowledge of standard requirements. 

H_U2 
Student acquires full able to carry out the inspection of fire-fighting systems for water 

supply of buildings, workplaces and settlement units. 

H_U3 
Student acquires full able to provide optimal parameters during the rescue and firefighting 

operations, thanks to the knowledge of hydromechanics. 

H_U4 Student acquires full apply in practice the laws related to fluid mechanics. 

H_U5 
Student acquires full ability to use calculation tools (formulas, tables, nomograms) to 

determine the optimal indicators and parameters of fire systems. 

H_U6 
Student acquires full ability of individual and collective work in the field of planning and 

implementation of tasks for organizing fire-fighting water supply. 

H_U7 
Student acquires full performance literature analysis in the field of information regarding 

situations threatening civil security in terms of the needs of fire-fighting water supply. 

 

4.5 H_U1 

Student acquires full and well establish ability to determine the suitability and evaluation 

of fire protection systems in relation to civil security using the knowledge of standard 

requirements. 

H_U2 
Student acquires full and well establish able to carry out the inspection of fire-fighting 

systems for water supply of buildings, workplaces and settlement units. 

H_U3 
Student acquires full and well establish able to provide optimal parameters during the 

rescue and firefighting operations, thanks to the knowledge of hydromechanics. 

H_U4 
Student acquires full and well establish apply in practice the laws related to fluid 

mechanics. 

H_U5 
Student acquires full and well establish ability to use calculation tools (formulas, tables, 

nomograms) to determine the optimal indicators and parameters of fire systems. 

H_U6 
Student acquires full and well establish ability of individual and collective work in the 

field of planning and implementation of tasks for organizing fire-fighting water supply. 

H_U7 

Student acquires full and well establish performance literature analysis in the field of 

information regarding situations threatening civil security in terms of the needs of fire-

fighting water supply. 

 

5.0 H_U1 

Student acquires extremely in-depth ability to determine the suitability and evaluation of 

fire protection systems in relation to civil security using the knowledge of standard 

requirements. 

H_U2 
Student acquires extremely in-depth able to carry out the inspection of fire-fighting 

systems for water supply of buildings, workplaces and settlement units. 

H_U3 
Student acquires extremely in-depth able to provide optimal parameters during the rescue 

and firefighting operations, thanks to the knowledge of hydromechanics. 

H_U4 Student acquires extremely in-depth apply in practice the laws related to fluid mechanics. 

H_U5 
Student acquires extremely in-depth ability to use calculation tools (formulas, tables, 

nomograms) to determine the optimal indicators and parameters of fire systems. 

H_U6 
Student acquires extremely in-depth ability of individual and collective work in the field 

of planning and implementation of tasks for organizing fire-fighting water supply. 

H_U7 

Student acquires extremely in-depth performance literature analysis in the field of 

information regarding situations threatening civil security in terms of the needs of fire-

fighting water supply. 

Social skills 



Grade Learning 

outcome 

code 

Requirements 

3.0 H_K1 Student is able to work in a team. When planning the division of work, it does not use the 

potential of individuals in the group.  Student is aware of the responsibility for the task 

done, but does not put in the right effort not to make mistakes and mistakes. 

3.5 H_K1 Student is able to work in a team. When planning the division of work, it uses the 

potential of individuals in the group. Student is aware of the responsibility for the task and 

puts in the right effort to get the best result. 

4.0 H_K1 Student is able to work in a team. When planning the division of work, it uses the 

potential of individuals in the group. Is aware of the responsibility for the task and puts in 

the right effort to get the best result. Is prepared to act as a leader. 

4.5 H_K1 Student is able to work in a team. When planning the division of work, it uses the 

potential of individuals in the group. Aware of the responsibility for the task and puts in 

the right effort to get the best result. Student is prepared to act as a leader. He is helpful 

and friendly towards other people. 

5.0 H_K1 Student is able to work in a team. When planning the division of work, it uses the 

potential of individuals in the group. Student is aware of the responsibility for the task and 

puts in the right effort to get the best result. Student is prepared to act as a leader. He 

helps his teacher with his attitude while conducting classes. 
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