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1  Executive Summary 
The course “Water Supply and Saving” is an extra-occupational program for decision makers 

(owners, managers, etc.), employees working in environmental and facility management and 

skilled workers of small and medium-sized enterprises who operate in the “installation and 

building technology” sector. The course is developed as a program that can be attended by 

employees and people carrying out an occupation. Furthermore, it is aimed at people who have 

completed a work-based training. This target group is generally classified according to the 

European Qualification Framework level 5. This means, that some years of professional 

experience and already comprehensively acquired qualifications exist. It can also be carried out 

by employees in the industry who have prior knowledge or are interested in the environmental 

area, especially water supply and water conservation in an industrial and domestic context. 

This course is part of a programme consisting of six courses in total: 

• A – Preparation and management of SMEs for work in the Green Economy 

• B – Waste reduction and recycling management 

• C – Wastewater, treatment and recycling management 

• D – Water supply and saving 

• E – Cradle to cradle in SMEs 

• F – Energy generation from wastewater and waste 

For each participated and completed course a certified degree is given. The certified degree for 

this course, which is achieved with a successful completion of the course is called “Specialist 

for Water Supply and Saving”. 

The course “Water Supply and Saving” (4 ECTS) is divided into the following modules: 

• Module I  –  "Introduction to Water Supply and Saving" (0.5 ECTS) 

• Module II  –  "Water Supply" (1 ECTS) 

• Module III – "Water Saving" (1 ECTS) 

• Module IV – "Practical Application and Utilization” (1.5 ECTS) 

The modules are offered in the form of classroom training with integrated home-based learning. 

The course is concluded with a seminar paper based on use cases and an analysis of the 

respective company of the course participant. The modules are described in the following. 

1.1 Name of the course 

"Water Supply and Saving" 

1.2 Contact details 

WIFI Steiermark 

Körblergasse 111-113 

A-8010 Graz 

Tel.: +43 306 602 1234 

Fax: +43 316 602 301 

E-Mail: info@stmk.wifi.at 

Web: https://www.stmk.wifi.at   

 

mailto:info@stmk.wifi.at
https://www.stmk.wifi.at/
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1.3 Type of the course 

Training course for further education. 

1.4 Type of Degree/ Diploma 

Certified degree for "Expert in Water Supply and Saving". 

1.5 Duration of Study 

The duration of this course is measured in ECTS. One ECTS corresponds to 25 hours of work. 

In this course, the amount of work required is measured in lessons - one lesson corresponds to 

50 minutes.  

The entire course comprises 4 ECTS, which corresponds to a total of 100 hours or 120 lessons 

of workload. These 4 ECTS (or 100 hours) include every activity that needs to be undergone to 

finish the course, i.e. classroom-setting lessons, studying the content at home (self-study), 

preparing a seminar paper and presenting this paper to fellow peers. 

In the case of an extra-occupational course of study, an annual load of 45 ECTS is assumed as 

the minimum duration of the study. This results in approximately 3.75 ECTS per month. As 

this course includes a case study in the form of a seminar paper, which is based on real-life 

working experience, the total duration of this course was set at three months. 

The course is divided into three phases: 

• The first phase will comprise of frontal teaching in a classroom setting, which takes 

place at the course venue and includes home-based e-learning of the presented content 

by the participants. The total amount for this phase is 60 lessons (i.e. 50 hours or 2 

ECTS). 

• The second phase comprises of executing a case study and writing a seminar paper about 

the company of the participant. This work or phase is supported by a trainer. This task 

will account for approximately 51 lessons (i.e. 42.5 hours or 1.7 ECTS). 

• The third phase is again at the course venue, where the participants present their projects 

and exchange experiences and learned lessons. This will be about 9 lessons (i.e. 7.5 

hours or 0.3 ETC) long. 

Summarized, the total workload for this curriculum including classroom participation, self-

study and the preparation and presentation of a seminar paper is 120 lessons, each 

corresponding to 50 minutes, which equals 100 hours or 4 ECTS. 

1.6 Provider 

Wirtschaftsförderungsinstitut der Wirtschaftskammer Österreich (WIFI) Steiermark in co-

operation with trainers. 
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2  Demand and Acceptance 
As a result of anthropogenic climate change, certain sectors will need more and more 

qualifications in the future and will have to cope with increasingly complex tasks in order to 

meet the demands of the times. The proper management of water, especially drinking water, 

plays a major role in this context. Water supply is essential for a functioning society, health of 

the population and a working economy at every level. At the same time, in the context of 

anthropogenic climate change, water conservation is a challenge that will occupy not only the 

present, but also the future generations to come. It can be highly relevant for small and medium-

sized enterprises (SMEs) to be able to manage their own water needs and to guarantee the best 

possible self-sufficiency in the private and commercial sectors. Every company should not only 

build-up, educate and train employees in the field of water management, so that these 

employees can take over environmentally relevant work and activities in the company, but 

should also devote themselves to this topic for general cost and environmental reasons. Even 

for companies with few employees, such trainings can offer many advantages. Furthermore, 

private persons should also apply themselves with these topics as they are also highly relevant 

for private households and can play, where applicable, a significant cost reduction factor. 

Especially companies in the water, wastewater, waste management, recycling, circular 

economy, recycling management, etc. sectors will not only be affected by this change due to 

climate change but will also be able to benefit from it. In order to meet these requirements, it is 

essential that small and medium-sized enterprises (SMEs) adapt their business models and 

receive training in the relevant areas at all levels of the company. As SMEs in particular suffer 

from strong competition and therefore the available time is a scarce commodity, further training 

courses are being developed to meet future requirements on the one hand and to take account 

of the lack of time of decision-makers, managers, owners, experts and other employees of SMEs 

on the other. 

The WIFI Steiermark has set itself the goal of initiating an innovative further education course 

"Water Supply and Water Saving", which offers further education at the level of the European 

Qualification Framework (EQF) 5 (in Austria this corresponds to a completed 

"Meisterabschluss") for the following target groups: 

• The first target group are decision makers (i.e. owners, managers and experts) in the 

field of “installation and building technology”, which would like to follow-up with a 

further education in this relevant field. 

• The second target group comprises people in the environmentally related occupations, 

who want to broaden their knowledge. This includes people working in the field of 

environmental and also quality management. 

• The third group comprises of industry employees, who want to further educate 

themselves, in order to gain applicable knowledge in their field of work. This group is 

not limited by any factor, as environmentally related educations will gain in importance 

in many, if not all sectors. Thus, spreading information and applying future trends can 

benefit all types of companies. 

The main objective of this curriculum is the further education of specialists, managers and 

entrepreneurs in the professions and industries of water supply and water conservation, e.g. 

installation and building technicians. 

The objective is to impart knowledge in the field of water management with a focus on water 

supply and water saving, as well as to learn, test and discuss future challenges and sustainable 

solutions. This curriculum is part of a training programme for decision-makers (owners, 

managers), quality and environmental managers and professionals from SMEs. 
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Six different training courses in green technologies are included in the whole programme and 

are offered to trainees with vocational training and several years of professional experience to 

acquire skills in water, wastewater, waste and circular economy. The learning content thought 

are cross professional and are addressed at experts and interested companies from all sectors. 

The training of the individual courses is specially tailored to the needs of SMEs and different 

qualification levels. Furthermore, it combines the transfer of technical and professional 

expertise. 

Decision makers (owners and managers) of SMEs are struggling with the task of combining 

training and work under great lack of time. Employees as well are exposed to the same situation, 

which prevents them from leaving their work for a longer period of time to attend trainings or 

further educations measures. Thus, this course is designed in a way so that employers and 

employees of SMEs have the opportunity to participate in this course without great loss of time 

or resources, but with a maximum in learning success. Furthermore, an additional benefit for 

SMEs is created by the fact that the teaching contents and qualifications offered, meet the 

qualification needs of the employees of SMEs and simultaneously take into account the specific 

requirements of the SMEs.  

To better illustrate the potential of the target groups, current figures from the Austrian Federal 

Economic Chamber and Statistics Austria were used as sources. 

In 2019, around 34,400 employees were working in the field of sanitary, heating and ventilation 

technology. The annual turnover was about 5,001 million euros. The production value was 

about 4,965 million euros. In 2018 there were 10,281 salaried employees, 20,562 workers and 

3,554 apprentices working in this sector.1 

In 2017, 1,674,234 persons aged between 25 and 64 years out of a total of 4,903,139 persons 

in Austria completed an apprenticeship (this corresponds to EQF level 4).2 In 2018, 14,272 

people completed a master craftsman training course in Austria.3  

A statistic that shows how many out of every thousand people participate in continuing 

education programs on an annual average.4 330 out of 1000 wage earners and 288.8 out of 1000 

workers participated in training courses. In 2018, 15.1% of the population aged between 24 and 

64 years participated in further training programmes. 

These figures once again underline how people in Austria who are available and willing to 

participate in courses like the one described in this curriculum. 

There are currently several university courses as well as other training opportunities in Austria 

and many more at European level that offer similar theoretical content to this course. However, 

as the entire study programme is a combination of theoretical and practical experience, only the 

training course for installation and building services technicians and sanitary, heating and 

ventilation technicians can be considered similar within Austria. However, these differ in that 

these training courses usually comprise entire courses of study and not individual qualifications, 

although the environmental aspect as offered in the overall programme is usually not offered in 

such a holistic way.   

 

  

 
1 http://wko.at/statistik/BranchenFV/B_111.pdf  
2 http://statistik.at/web_de/statistiken/menschen_und_gesellschaft/bildung/schulen/reife-_und_diplompruefungen/index.html 
3 http://wko.at/statistik/Meisterpruefung/Meisterpruefung2018.pdf  
4 http://statistik.at/web_de/statistiken/menschen_und_gesellschaft/bildung/index.html 

http://wko.at/statistik/BranchenFV/B_111.pdf
http://statistik.at/web_de/statistiken/menschen_und_gesellschaft/bildung/schulen/reife-_und_diplompruefungen/index.html
http://wko.at/statistik/Meisterpruefung/Meisterpruefung2018.pdf
http://statistik.at/web_de/statistiken/menschen_und_gesellschaft/bildung/index.html
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3  Field of activity and qualification profile 
3.1 Activities 

Activities that can be carried out by graduates include environmentally relevant work and 

activities in the company relating to water management, wastewater, water supply and water 

conservation. 

3.2 Typical Functions  

The graduates can carry out evaluations and potentials of the company with regard to water 

supply and water saving. The course also serves as an introduction to other courses in the field 

of environmental management.   

Through further training, graduates can acquire the qualifications of waste management officer, 

environmental officer, internal and internal environmental management, quality management, 

environmental consulting and become active in these areas.  

3.3 Typical Organization 

Every company in the fields of water management, wastewater, water supply and water 

conservation as well as every company in the building and installation technology or sanitary 

sector. 

Any company that wants to develop and train employees in these areas, so that these employees 

can take over the environmentally relevant work and activities in the company. 

3.4 Typical Industries 

At a global or European (Union) level: in addition to public institutions, typical industries 

dealing with water supply and saving as well as wastewater management are represented in all 

industrial sectors, such as construction, building services, installation engineering, sanitary 

services, etc.. In addition, the entire private and public water and wastewater management 

sector must be considered as a target group. Moreover, a considerable number of small and 

medium-sized enterprises of all types and forms of sectors and industries are in some way 

connected with water supply, water and wastewater management or water saving. However, 

typical branches of industry are all industries and company sizes as well as private households 

that want to optimize their water supply and water saving potentials. 

3.5 Professional Qualifications  

The course consists of a theoretical and an applied part. While the theoretical part is completed 

through active participation in the classroom and self-study via e-learning measures, the applied 

part of the course takes place at the participant's workplace. 

The following qualifications, among others, are required for the course and the associated 

subsequent activities: 

• The course itself is classified on an EQF level 5. Therefore, a relevant 

education/qualification on EQF level 4 or 5 in a related field (e.g. building technology, 

sanitary management) is required. 

• Several years of working experience in the field. 

• Basic understanding of environmental issues and its impacts. 
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The following qualifications, among others, are required for the activities following the course 

and are taught to the participants during the course. Participants will acquire the ability to work 

in companies in the fields of consulting and calculations for water supply and water saving and 

water management in general. The participants are familiar with water and environmental 

policy obligations at international and national level. Through the preparation of the seminar 

paper, which is a use case of their company, they have the knowledge to prepare potential 

analyses. They can take over parts of the internal and external environmental communication 

for their company and create communication concepts for various environmentally relevant 

areas (water and wastewater). Further skills and competences that are acquired through the 

course are: 

• The candidate has an understanding of the importance of water supply and water 

conservation as well as their relevance to anthropogenic climate change and increasing 

their own competitive advantage in the market. 

• The candidate has knowledge of measures and technologies for water supply and 

water saving as well as the international and national legal situation. 

• The candidate has industry knowledge and future developments and requirements. 

• Candidates can update their expertise through literature, websites, courses, seminars and 

specialist literature as reports and mentors to organizations and agencies and through 

interaction with industry. 

• Candidates understand the role of their own industry and the importance of working 

towards a sustainable water management. 

• The candidate can use his or her specialist knowledge to plan and design sustainable 

water management measures tailored to his or her sector. 

• The candidate will be able to design and describe sustainable water management 

measures with appropriate professional tools and to supervise technical solutions and 

methods in work related to water management and circular water use technologies. 
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4  Description of the Curriculum 
The four modules of the course …  

• Module I  –  “Introduction to Water Supply and Saving" 

• Module II  –  "Water Supply" 

• Module III – "Water Saving" 

• Module IV – " Practical application and use cases” 

…are taught in the form of classroom teaching and self-study. In the theoretical modules, 

consisting of the thirst three modules, the knowledge foundation for the seminar work to be 

written by the participants is established. All modules are characterized by theoretical lecture 

contents and tasks for independent self-study work. In this way, the practical relevance is placed 

in the foreground and an immanent examination of the teaching content can be guaranteed. 

Students acquire the 0.5 ECTS for the first module and 1 ECTS for the second and third module 

by attending the lectures and active participation, as well as by independently preparing and 

subsequently presenting the seminar, i.e. the project work.  

Basic knowledge in the fields of natural sciences and water and wastewater as well as related 

topics, such as anthropogenic climate change, are integrated in modules I to III.  

Module IV essentially consists of the preparation and execution of a case study in the 

participant's company. It is written by the participants in independent work and supported by 

the trainer via online tools. This module requires the most amount of work and is therefore 

worth 1.5 ECTS. 

5  Examination regulations 
The course and examination regulations of WIFI Steiermark apply.  

The performance assessment in the classroom courses is based on the attendance of modules I, 

II and III, while module IV concludes with a project work (seminar paper) of the students. In 

this project work (seminar paper), the application of the learned concepts and methods to cases 

from the professional practice of the students is in the foreground. 

The composition of examination commissions as well as repetition possibilities are regulated 

in the course and examination regulations of WIFI Steiermark. 

6  Access Requirements and Admission 
The access and admission requirements for this course are not as stringent as for other courses 

in the sector of further education. This is due to the fact that this course addresses a large target 

group and the imparted knowledge is very fundamentally oriented.  

For this course "Water Supply and Water Saving" recommended previous knowledge, if 

available, includes knowledge of water management and wastewater. This also includes job-

related experience or training-related experience in these areas. 

After completing this course and completing other related courses, participants will be able to 

apply the acquired knowledge in their companies. Skills include the creation of an operational 

water concept according to national and international regulations. Knowledge and tasks in the 

water sector will be just as familiar as the basics of wastewater management. 
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7  Expanses and Financing 
In order to ensure the quality of the course, a maximum group size of 20 persons is aimed for, 

whereby a group size of 15 persons is regarded as optimal. If the maximum number of 

participants is exceeded, the group will be divided into sub-groups. 

Trained trainers with a high level of knowledge and practical experience in the relevant topics 

are used as lectures. The corresponding rate structure is shown in the table below. 

 Fee Rate / 

teaching 

Unit5 

Scientific 

Qualification 

Professional 

Experience 

Teaching 

Experience 

Senior Teacher/ 

Lecturer 

120,- Euro 

Current 

comprehensive 

scientific and 

practical 

publications / 

conference 

contributions in 

the professional 

field. 

Current 

professional 

experience in 

the relevant 

professional 

field of the 

degree 

programme in a 

position of high 

responsibility 

(e.g. CEO) for 

at least 5 years 

At least 6 years 

or 12 semesters 

of teaching well 

evaluated at 

university level 

Teacher/ 

Lecturer 

90,- Euro 

Current 

scientific or 

comprehensive 

practical 

publications in 

the professional 

field. 

Current 

professional 

experience in 

the relevant 

professional 

field of the 

degree 

programme 

Professional 

practitioners 

with teaching 

experience or 

university 

lecturers 

Junior Teacher/ 

Lecturer 75,- Euro 

Not necessary Relevant 

professional 

experience 

Experience in 

teaching or 

training 

 

 

 

  

 
5 The fee rates include 13th and 14th salary and exclude social security contributions. 
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8  Personnel 
The competences of the trainers are broadly diversified and cover the fields of water, 

installation technology, building services engineering, energy, environment, legal areas such as 

environmental law, plant and commercial law, employee protection as well as quality and 

environmental management and communication. 

As the further training course "Water Supply and Water Saving" is to be very company-related 

and implementation-oriented, lecturers with high practical relevance and lecturers with high 

scientific competence will be used. 

Areas such as legal compliance, costs, energy, environmental indicators, handling of 

wastewater, water and sewage use, internal communication, etc. convey the scientific basics 

and are presented by qualified persons from the further education sector. 

9  Quality Assurance 
The quality assurance of the course "Water supply and water saving" will be integrated into the 

existing quality assurance system of WIFI Styria. In addition, extensive tests and evaluations 

by third parties will be carried out before the official start of the course. Furthermore, the 

management will attend the courses at random.  

Finally, each classroom course is evaluated by the course participants with the help of 

anonymous evaluation sheets with regard to content and communication of the course contents. 

These evaluations are continuously incorporated into the improvement of the course. 

10  Infrastructure 
The course will be carried out at the WIFI Styria campus in Graz. Additionally, the e-learning 

platform "Moodle" is used as an online medium. Via this platform, the teachers provide 

documents and information, while course participants can make inquiries and the seminar 

papers can be uploaded here. 
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11  Description of the Modules 
 

Module I - Introduction to Water Supply and Saving 

 
Title of course: Introduction to Water Supply and Saving 

Type of the course: Integrated course consisting of lecture and self-study parts 

ECTS / hours / lessons  0.5 ECTS/ 12.5 hours / 15 lessons 

Name of the teacher / trainer Decided by the performing institute 

Type of Examination Seminar paper (about the overall course and the contents of 

all modules) 

Course Content:  

In this module the basics of water management are taught. The different types of water and 

types of water extraction, different pumping systems, water in the context of climate change, 

etc. will be covered in this module in addition to the operational implications of water 

management. 

This module gives participants a general overview of the topic of water supply and water 

saving, including national, European and global challenges. In addition, national and 

international standards and regulations are dealt with and the relationship to the environment 

is addressed. Another issue addressed is the relevance for SMEs and, in a wider context, the 

challenges and opportunities of water management. The participants will integrate the 

contents into their seminar work. 

Course targets: 

The participants know the basic concepts of water supply and water saving on national and 

international as well as European level. Furthermore, the students know general measures for 

water supply in companies and especially in small and medium-sized enterprises. 

Language: 

Englisch 

Recommended Literature: 
European Commission on Water: https://ec.europa.eu/environment/water/index_en.htm 

European Commision Long Term Strategy 2050: https://ec.europa.eu/clima/sites/lts/lts_at_de.pdf 

European Commission on Drinking Water: https://ec.europa.eu/environment/water/water-drink/index_en.html 

European Commission Drinking Water Directive: https://ec.europa.eu/environment/water/water-

drink/legislation_en.html 

Prescott Folwell, A: Water-Supply Engineering: The Designing and Constructing of Water-Supply Systems / 

Amory Prescott Folwell - Palala Press; ISBN: 978-1357131302 

Ludwig, A: Water Storage: Tanks, Cisterns, Aquifers, and Ponds for Domestic Supply, Fire and Emergency 

Use / Art Ludwig - Oasis Design; ISBN: 978-0964343368 

Haidenbauer, H; Winkelbauer, G: Gas- und Sanitärtechnik: Installations- und Gebäudetechnik / Jugend & 

Volk, 2010; ISBN: 978-3-7100-3233-2 

Albers, K-J: Recknagel - Taschenbuch für Heizung und Klimatechnik / ITM InnoTech Medien, 79. Auflage, 

2019/2020; ISBN: 978-3-96143-077-2 

  

https://ec.europa.eu/environment/water/index_en.htm
https://ec.europa.eu/clima/sites/lts/lts_at_de.pdf
https://ec.europa.eu/environment/water/water-drink/index_en.html
https://ec.europa.eu/environment/water/water-drink/legislation_en.html
https://ec.europa.eu/environment/water/water-drink/legislation_en.html
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Module II – Water Supply 

 
Title of course: Water Supply 

Type of the course: Integrated course consisting of lecture and self-study parts 

ECTS / hours / lessons  1 ECTS/ 25 hours / 30 lessons 

Name of the teacher / trainer Decided by the performing institute 

Type of Examination Seminar paper (about the overall course and the contents of 

all modules) 

Course Content: 

In this module the area of national and European water supply is taught. In addition to the 

operational effects of water supply, the different types of water and wastewater as well as 

different pumping systems are dealt with. The water supply in an SME environment is dealt 

with and the possibilities of what can be used in the field of water technology are taught. 

This module gives participants a general overview of water supply, including national, 

European and global challenges and regulations.  

In addition, the topic of drinking and hot water, as well as the relationship to the environment, 

will be covered. Another topic addressed is the relevance and positions for SMEs and the 

relationship of water management to the environment. The contents will be integrated by the 

participants in their seminar work. 

Course Targets: 

The participants know the basic concepts of water supply on a national and international as 

well as on a European level. This includes the different types and types of water, pumps and 

supply options as well as their potentials. In addition, the participants know measures for 

water management in companies and especially in small and medium-sized enterprises with 

an applicable approach. 

Language: 

Englisch 

Recommended Literature: 
European Commission on Water: https://ec.europa.eu/environment/water/index_en.htm 

European Commision Long Term Strategy 2050: https://ec.europa.eu/clima/sites/lts/lts_at_de.pdf 

European Commission on Drinking Water: https://ec.europa.eu/environment/water/water-drink/index_en.html 

European Commission Drinking Water Directive: https://ec.europa.eu/environment/water/water-

drink/legislation_en.html 

Prescott Folwell, A: Water-Supply Engineering: The Designing and Constructing of Water-Supply Systems / 

Amory Prescott Folwell - Palala Press; ISBN: 978-1357131302 

Ludwig, A: Water Storage: Tanks, Cisterns, Aquifers, and Ponds for Domestic Supply, Fire and Emergency 

Use / Art Ludwig - Oasis Design; ISBN: 978-0964343368 

Haidenbauer, H; Winkelbauer, G: Gas- und Sanitärtechnik: Installations- und Gebäudetechnik / Jugend & 

Volk, 2010; ISBN: 978-3-7100-3233-2 

Albers, K-J: Recknagel - Taschenbuch für Heizung und Klimatechnik / ITM InnoTech Medien, 79. Auflage, 

2019/2020; ISBN: 978-3-96143-077-2 

 

  

https://ec.europa.eu/environment/water/index_en.htm
https://ec.europa.eu/clima/sites/lts/lts_at_de.pdf
https://ec.europa.eu/environment/water/water-drink/index_en.html
https://ec.europa.eu/environment/water/water-drink/legislation_en.html
https://ec.europa.eu/environment/water/water-drink/legislation_en.html
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Module III: Water Saving 

 
Title of the course: Water Saving 

Type of the course: Integrated course consisting of lecture and self-study parts 

ECTS / hours / lessons  1 ECTS/ 25 hours / 30 lessons 

Name of the teacher / trainer Decided by the performing institute 

Type of Examination Seminar paper (about the overall course and the contents of 

all modules) 

Course Content: 

In this module the area of national and European water saving is taught. In addition to the 

operational effects of water supply and water saving, the different types of water and 

wastewater as well as different pumping systems are dealt with. Water saving in an SME 

environment will be dealt with and the possibilities of what can be used in the field of water 

technology will be communicated. This module gives participants a general overview of 

water saving, including national, European and global challenges and regulations.  

In addition, the topic of drinking and hot water, as well as the relationship of water saving to 

the environment, will be covered. Another topic addressed is the relevance and positions for 

SMEs and the relationship of water management to the environment. The participants will 

integrate the contents into their seminar work. The contents of the first module will be 

extended and used. This includes both theoretical and operational water management at 

national and European level. Different technologies and their potentials are addressed with 

the focus on water saving. The contents are oriented towards the applicable use in the 

operational and medium-sized environment and the possibilities are conveyed which 

technologies and potentials can be used. Furthermore, real use cases are demonstrated in 

order to prepare the participants for their own seminar work with practical examples. Another 

topic is the relevance, opportunities and positions for SMEs and, in a wider context, the 

challenges and opportunities of water saving for the environment and the economy. The 

participants will integrate the contents into their seminar work. 

Course targets: 

The participants are familiar with different technologies and concepts of water saving at 

national and international as well as European level. Special emphasis is placed on different 

technologies. The different types and modes of water saving and their potential for SMEs 

and enterprises will be discussed. In addition, the participants are able to create concepts for 

their own company (by examining use cases) and can evaluate their own water management 

in the company. 

Language: 

Englisch 

Recommended Literature: 
European Commission on Water: https://ec.europa.eu/environment/water/index_en.htm 

European Commision Long Term Strategy 2050: https://ec.europa.eu/clima/sites/lts/lts_at_de.pdf 

Prescott Folwell, A: Water-Supply Engineering: The Designing and Constructing of Water-Supply Systems / 

Amory Prescott Folwell - Palala Press; ISBN: 978-1357131302 
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Use / Art Ludwig - Oasis Design; ISBN: 978-0964343368 

Jean Olien, R: Saving Water (Water in Our World) / Rebecca Jean Olien - CAPSTONE PR; ISBN: 978-

1491482834 

Haidenbauer, H; Winkelbauer, G: Gas- und Sanitärtechnik: Installations- und Gebäudetechnik / Jugend & 

Volk, 2010; ISBN: 978-3-7100-3233-2 

Albers, K-J: Recknagel - Taschenbuch für Heizung und Klimatechnik / ITM InnoTech Medien, 79. Auflage, 

2019/2020; ISBN: 978-3-96143-077-2 
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Module IV: Practical Application and Utilization 

 

Title of the course: Practical Application and Utilization 

Type of the course: Integrated course consisting of lecture and self-study parts 

ECTS / hours / Lessons  2 ECTS/ 50 hours / 60 lessons 

Name of the teacher / trainer Decided by the performing institute 

Type of Examination Seminar paper (about the overall course and the contents of 

all modules) 

Course Content: 

This module gives the participant the final instruction for their own seminar paper. The 

contents of the first three modules are revised and enhanced by using specific use cases. The 

contents are oriented on applicable utilization in a company and SME setting and the 

opportunities of which technologies and potentials can be used in the companies of the 

participants. This module gives the participants all required information for the preparation 

of their seminar paper.  

Course targets: 

The participants have the necessary knowledge and skills to write a seminar paper on the 

potentials of water supply and water saving in their own company or on an illustrative 

example.  

This seminar paper is at the same time the final paper of the course and is presented by the 

participant to the other participants in a classroom session. 

Language: 

Englisch 

Recommended Literature: 

See “Recommended Literature” of Module I, Module II and Module III  
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1) Water collection 
There is enough water on earth. However, only 1% to 2% can be used as drinking water supply. 

The EU ensures that tap water is safe to drink throughout the Union. 

There are also regional differences in the size of the deposits. As in many other regions of the 

world, concerns about water scarcity and shortages are increasing in Europe as the risk of 

droughts due to climate change is rising. About 80% of Europe's freshwater use (for drinking 

water and other uses) comes from rivers and groundwater, making these sources extremely 

vulnerable to risks from overuse, pollution and climate change. 

For some countries, like Austria, there is no (drinking) water shortage. Fifty percent of drinking 

water is obtained from spring water, 49% from groundwater and only 1% from surface water. 

1.1 Groundwater collection systems (wells) 

It is differentiated between: 

• Pile-Driven well 

• Shallow, Dug or Shaft well 

• Drilled well (Vertical well) 

• Horizontal well 

Pile-Driven Well can only be driven in sandy, loose soils, for shallow depths (up to approx. 7 

m) and low delivery rates, e.g. in allotment gardens. A finely slotted pipe section with a ram 

tip is screwed onto the lower part of the suction pipe. 

A driven well is constructed by placing the tip of the well in the ground. This is filled with salt 

to prevent soiling of the pores by penetrating soil. Then a 5/4" threaded pipe is galvanized, 

seamlessly screwed on and the top of the well, together with the threaded pipe, is knocked 

into the ground while rotating. 

The hammering is done with a 10 kg hammer or a device with weight mounted on the pipe. 

Once the water-bearing soil layer has been reached, a hand pump is attached, and the well is 

"ringed out". The surrounding sand of the soil is pumped up by the ringing and a hollow space 

is created at the top of the well. Afterwards a head water-domestic waterworks can be built. 

A sand filter is necessary in the suction line. 

The use of such well systems is usually only appropriate for allotment gardens, garden 

irrigation etc. Single-family houses should not be connected to such systems, as the amount 

of water is too small, or the water level can fluctuate strongly according to the season. 
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Figure 1: Pile-driving well tip; Picture by: Roland Bergmann 

Shallow, Dug or Shaft well used to be dug (substructure method) or laboriously driven into 

rocky ground and then covered with bricks or stones as required. Today they are erected using 

the lowering method (precast concrete rings). They can be found with diameters from about 

80 cm to a maximum of 250 cm. The concrete rings are placed on the ground and then the 

underlying soil is dug up. The weight of the concrete ring causes it to sink into the ground. At 

ground level the next ring is put on. 

 
Figure 2: Walled shaft well; Picture by ThomasWolter at Pixabay.com  

 
Figure 3: Shaft well; Picture by RitaE at Pixabay.com  
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Figure 4: Shaft well; Source: Umweltbundesamt.de  

Drilled wells can be drilled to great depths in any soil type. In loose soils, the drill pipe is left 

in the well. Below the groundwater-level, the borehole or production pipe is slit in each 

groundwater-level floor, if necessary. A gravel pack is usually placed around this filter pipe.  

With today's drilling technology, drilled wells can be drilled not only vertically (vertical), but 

also laterally (horizontal) at greater depth. 

In horizontal wells, from a larger shaft, seepage and filter pipes are driven horizontally in a 

star shape up to 100 m into the water-bearing layer. During operation, the well shaft serves 

as a collection shaft for the ground water. 
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Figure 5: Drilled well / Vertical- & Horizontal filter well; Source: self-drawn 

Drill-pipe Diameter 

The total clear diameter of the hole. This must be larger than the filter tube diameter. Since 

the drill pipe must be lowered into the hole, the hole should be a few centimeters larger. 

• DN 80 = 88mm outer diameter of the pump + 2x50mm Gravel pack =188mm 

Drill pipe diameter: Here better 200mm drill diameter 

• DN 115 = 125mm outer diameter of the pump + 2x50mm Gravel pack =225mm  

Drill pipe diameter: Here better 250mm drill diameter 

Groundwater Level 

The filter tube area must be installed so deep that the stagnant groundwater level is about 2-

3 meters above the upper end of the filter tube area. During pump operation, the 

groundwater level drops so that the filter tube area can run dry. This is prevented by a 

sufficiently high groundwater cover. For safe operation, the filter tube area should be located 

as deep as possible below the groundwater surface in suitable soil conditions. 

The fluctuating groundwater level should also be taken into account when calculating the 

drilling depth, because in spring the groundwater level can be about 2 meters higher than in 

summer. 

Well Pump  

The pump should be installed approx. 0.5 meters above the filter tube area. The pump must 

not be installed in the filter tube area, as the filter tube area is clogged by the punctual suction 

of the pump. 

The rising water from the filter pipe area to the pump also cools the motor located under the 

inlet part of the pump. The pump should have a groundwater cover of at least 1 meter in each 

operating area (lowered groundwater level). 

Dummy Tube 
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The dummy tube consists of an approximately 0.5-1-meter-long solid tube, which is closed at 

the bottom with a cap. Fine sand components accumulate in the dummy pipe during the 

course of operation; therefore, it should be rinsed out once a year. 

1.2 Use of well systems 

Shaft wells are built almost exclusively for private purposes. A too small well depth (shallower 

than 8 m) should be avoided because of the fluctuating water quality. 

The sole of the shaft, where the water flows in, should be provided with a layer of gravel to 

ensure filtration. The well shaft should be covered so that no surface water can penetrate. An 

aeration and ventilation hood must be provided. 

Driven wells can only be used for secondary purposes (garden irrigation etc.). Water is 

pumped from a depth of 5-7 m, usually by means of a hand pump. 

Drilled well are used both for private purposes and for water supply companies. Drill 

diameters depending on requirements and use from 200 mm to 2000 mm. 

Horizontal filter wells are used by water supply companies and industry. 

The well shaft is used for storage and is sealed at the sole. The water enters the well shaft 

through the horizontal perforated pipes arranged in a star shape around the shaft. 

1.3 Spring tapping 

The spring tapping has the task of catching the water of the spring, delivering it to a water 

reservoir and subsequently to a supply line. 

A spring tapping consist of: 

• Spring tapping 

• Spring chamber 

One or more pipes, which must hold the maximum bulk quantity in order to avoid backwater, 

lead from the spring tapping to the spring chamber. 

The spring chamber should be equipped with the following facilities: 

• Extraction line: should not be installed at the lowest point because of the alluvial sand 

and should be equipped with an inlet screen. 

• Overflow: must be designed for the max. bulk quantity to prevent overflow or 

backwater. The overflow ends in the emptying pipe. 

• Emptying: is pulled together with the overflow and has a frog flap at the end to prevent 

small animals from entering. 

If a source is to be used for a central drinking water supply, it must be provisionally set so that 

preliminary investigations can be carried out. 
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These consist of the: 

• Measurement of the spring bulk density (l/s) 

• Measurement of the water temperature 

• Unadulterated taking of water samples for chemical and bacteriological water tests. 

The measurements must be carried out regularly over a longer period (at least 1 year), and 

the precipitation must be recorded at the same time. 

If, based on the preliminary investigations, a spring is suitable as drinking water supply; it must 

be dug out for hygienic reasons to such an extent that the catchment has an overburden of 

more than 3 m. During the excavation work, the spring exit points are dug out. Injury to 

impermeable bottom layers must be avoided at all costs (no blasting). 

The capture system of a spring consists of: 

• water catchment (spring tapping) and 

• collecting shaft (spring chamber) 

The water catchment of a strata spring is carried out in such a way that filter pipes with a 

gravel pack are placed in front of a retaining wall (concrete or clay). All excavations must be 

covered with loam or clay and securely protected against the penetration of surface water. 

The collection shaft serves to accommodate the necessary armatures and operating 

equipment. It must be erected at an appropriate distance from the spring intake so that the 

spring intake is not affected by the construction work and no backwater enters the spring 

intake. 

1.4 Summary 

Water resources should be selected so that they naturally meet the requirements in terms of 

quantity and quality. For drinking water purposes, the hygienic quality is always decisive and 

not the costs for the construction and operation of the plant. 

Depending on the intended use, a distinction is made between drinking water and process 

water. 

Drinking Water: Water that is directly suitable for human consumption for hygienic and 

aesthetic reasons. 

Process Water: This refers to water that must meet different minimum requirements 

depending on its intended use (depending on whether it serves as a raw material or is needed 

for production, cleaning, washing or cooling). 

Water extraction: Depending on occurrence, water demand and intended use via well 

systems (driven wells, shaft wells, drilled wells, horizontal filter wells) Spring catchments of 

(stratified, dammed, discharged) surface water from reservoirs, rivers and streams. 

Water treatment: Depending on the nature of the water (hard water, acidic water, 

contamination, etc.) 
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• Filter systems (dirt filtering, suspended particles) 

• Softening plants (lime) 

• Purification of manganese, iron, sulphates etc. 

• De-acidification  

• Disinfection (chlorine, ozone, UV radiation) 

Water demand:  

• Current water demand 

• Future water demand (assessment period, service life) 

• Fluctuations in water demand (seasonal, changes in living standards)  
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2) Pump Systems 

2.1 Physical basics for water extraction with pumps 

Groundwater and surface water from the depths are extracted by means of pumps. When 

water is sucked in by pumps, the air pressure plays a major role.   

It weighs on the water level with about 1 bar = 10 N/cm2. 

This pressure keeps a water column of about 10 m in height in equilibrium. 

This results in a theoretical suction height of approx. 10 meters. This is reduced by the pump 

design, the friction losses and the temperature of the fluid to be sucked. This results in a 

practical pumping height of approx. 7.5 meters. 

Pumps can be classified or assigned to each other according to various aspects: 

• According to the fluid to be pumped (water, oil, steam, gases, etc.) 

• According to the working principle (displacement, suction) 

2.2 Parameter of the pumps 

Volume flow 𝑽
•

 

In pump systems, in most practical cases the flow can be regarded as incompressible, i.e. the 

density as constant. Instead of mass flow, the term volume flow is therefore usually used in 

practice.  

The symbol used is 𝑽
•

, the unit used is m³/h or l/s. 

𝑉𝑜𝑙𝑢𝑚𝑒 𝑓𝑙𝑜𝑤 =
𝑉𝑜𝑙𝑢𝑚𝑒

𝑡𝑖𝑚𝑒
=

𝑀𝑎𝑠𝑠 𝑓𝑙𝑜𝑤

𝑡𝑖𝑚𝑒
 

At a density of 1 kg/dm³ the volume flow can be equated with the mass flow. 

Delivery head H 

The delivery head H of a pump is the difference in pressure between the pressure side and 

suction side of a pump. In practice, the delivery head for pump diagrams is given in meters 

(m). 

Performance P 

The power of a pump is the power absorbed at the impeller shaft. This is comprised of the 

volume flow, the delivery head, the total efficiency, the density of water and the acceleration 

due to gravity. 

or: 
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Example:  

Volume flow 4.5 m³/h at 4 bar pressure, efficiency 75 

Wanted: electrical connection 

(Solution: P = 6,667 Watt) 

  

Q   → Volume flow 
 → Density 

g   → Acceleration of gravity 
H  → Drop height 
→ Efficiency 
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2.3 Classification of pumps 

Centrifugal Pump 

Centrifugal pumps are used in the installation sector: 

• in the public water supply for the extraction and transport of water, even over long 

distances, 

• for own water supply and pressure boosting systems, 

• as circulation pumps for hot water systems, 

• as circulation or storage charging pumps in heating systems 

Centrifugal pumps have an impeller and, depending on the design, a vane-wheel or a star-

wheel. Pressure within pump is generated, when at large revolutions, water is hurled outward 

based on centrifugal forces. The advantage of centrifugal pumps is that they provide steady 

water flows. 

The following is important for the function of centrifugal pumps: 

• All centrifugal pumps must be filled with water before initial operation. 

• With all headwater pumps, a foot valve must be installed at the foot of the suction 

pipe so that no water from the pump flows back into the well. 

The function of the foot valve is to keep the water in the suction pipe when the pump is 

stopped. Its sieve keeps coarse sand away from the suction line and acts as a backflow 

preventer. At the lowest water level, it should still be 30 cm in the water in order to make it 

impossible for air to penetrate. 

Centrifugal pumps are differentiated according to: 

The Suction  the number of wheels according to the installation situation 

- Normal-suction pump - single-stage   - Headwater pumps 

- Self-suction pumps  - multi-stage   - Underwater Pumps 

Furthermore:         Wet and dry runners (glandless and gland) 

Self-suction pumps have a star wheel, which is arranged eccentrically (outside the center) in 

the circular housing. When the impeller turns, a water ring is created at the housing wall, 

between the vanes at first ever larger cavities are formed, so that suction is created there and 

liquids, gases, or their mixtures are sucked in. When the gaps are reduced, pressure is created 

which forces the medium out of the pressure joint.  

Self-suction pumps achieve high heads, but only low flow rates. Their efficiency is lower than 

that of normal-suction pumps. 

Single-stage pumps (spiral housing pumps) have one impeller. 

They convey large water flows and reach pressure heads of up to 100 m. 

Multi-stage pumps have several impellers connected in series and separated by fixed guide 

walls; they could be regarded as several pumps connected in series on a one drive shaft. Their 
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channels direct the water flow from the outside to the inside in order to lead it to the next 

stage. 

Depending on the number of stages, very high delivery heads can be achieved. With multi-

stage pumps, only the first stage at most is self-suctioning. 

Headwater pumps are mounted up to about seven meters above the water level. 

Underwater motor pumps are installed below the water level in the well. Motor and pump 

sit on a wave one above the other in a housing. The pump is suspended from the pressure 

pipe and lowered into the well pipe. The motor must not sit on the sole of the well. The lowest 

water level of the well must be 20 cm above the inlet of the pump. The electrical supply line 

is attached to the pressure pipe. No drag may be exerted on it. 

Underwater motor pumps can be discharged into drilled wells with diameters from 80 mm. 

They work very economically and replace the deep-suction devices used in the past for great 

water depths. They are used: 

• always for suction heights greater than 7 m 

• at suction heights < 7 m due to their good efficiency and quiet running 

The water-cooled motor is located underneath the actual pump. There is also a membrane 
tank underneath, which absorbs the cooling water that expands when heated during 
operation. 

The individual impellers are mounted on the extended motor shaft in their step housing. 

Water flows through a sieve of the inlet openings into the pump. Each impeller feeds it with 

pressure to the impeller above. This increases the pressure from stage to stage. 

 
Figure 6: Stages of an underwater pump; (self-drawn) 

Impeller form: 

Depending on the size of the flow rate and the rotation speed, a characteristic impeller shape 

results when striving for optimum efficiency. 

There are various impeller shapes of centrifugal pumps:  

• High pressure impeller 

• Medium pressure impeller 

• Low pressure impeller 
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• Helical impeller 

• Propeller impeller 

Depending on the shape of the pump impeller, an additional distinction is made: 

• Radial pump 

• Axial pump 

With radial pumps, the water is flung outwards. 

In axial pumps (propeller pumps), the water is pumped through the impeller in axial direction, 

similar to the air in aircraft propellers. They have the highest speed and are suitable for high 

flow rates at low head. 

Today, centrifugal pumps, especially radial pumps, represent the predominant number of 

pump designs for pumping liquids. Besides cold and hot aqueous liquids, centrifugal pumps 

also pump viscous media. 

Special designs are suitable for conveying aggressive substances. 

Advantages: 

• Almost uniform delivery without periodic fluctuations in flow rate and head 

• high reliability, as there are no oscillating components and valves 

• high rotational speeds allow direct coupling with electric motors 

• the high rotational speed results in small machine dimensions 

• low operating and maintenance costs 

A characteristic feature of centrifugal pumps is the relationship between: 

• Flow rate 𝑉
•

 

• Delivery pressure Δp 

• Motor performance P 

If the flow rate changes, the delivery pressure also changes.  

This relationship is shown in the pump characteristic curve (throttle characteristic curve). 

They can be used to determine the respective operating point of a pump. They can be used to 

determine the respective operating point of a pump. The operating point is a point on the 

characteristic curve that indicates the delivery pressure at a given flow rate and vice versa. 

The pump characteristic curve is determined by the pump manufacturer by means of tests. 
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Figure 7: Pump characteristic curve; (self-drawn) 

The system curve can also be referred to as the pipe curve. It shows the relationship between 

flow rate V and pressure head loss of a system. 

The system curve is different for each system. It depends on the pipe material, on the most 

unfavorable pipe length, on the flow rate depending on the dimensioning and on the geodetic 

height. 

Since the resistances in a pipe network increase fourfold with double the flow rate, the system 

curve is a parabolic curve. 

 
Figure 8: System curve; (self-drawn) 

The operating point is determined by superimposing a system curve and a suitable throttling 

curve. The point of intersection of both curves is called operating point. If the resistance or 

the flow rate in the system changes, the operating point also changes. This means that the 

system curve moves along the throttle curve. 

To determine the operating point, the volume flow and the pressure loss of the system must 

therefore be calculated. Only with this information can a suitable pump system be selected. 
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Figure 9: Determination of the operating point; (self-drawn)  

2.4 Combination of pumps 

If necessary, pumps can also be interconnected in a combination.  

Depending on whether the delivery head or the flow rate is to be increased, water pumps can 

be connected in parallel or serially. 

Analogous to the battery combination in electrical engineering, the pressures add up when 

connected in series and the volume flows when connected in parallel. 

SERIES CONNECTION → PREASURE INCREASE 

PARALLEL CONNECTION → VOLUME FLOW INCREASE 

Connecting one behind the other (series connection) 

Every multistage centrifugal pump consists of individual stages connected in series, which are 

combined in a shared housing. 

They could therefore be replaced by series connection of several individual centrifugal pumps. 

As with multi-stage designs, when individual pumps are connected in series, the pressure 

heads belonging to the same flow rate add up.  

The total throttle curve of the series connection is therefore obtained by additive 

superposition of the throttle curves of connected individual machines in ordinate direction  
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Figure 10: Series connection, (self-drawn) 

The picture shows the series connection of two pumps, both identical (picture above) and 

different pumps (picture below). The pictures confirm that it is advantageous to connect only 

the same pumps in series. At one point, pump PI acts as flow resistance (negative head); pump 

PI must be overcome by pump PII. 

Connecting next to each other (parallel connection) 

For pump systems with highly fluctuating flow rates, it is advisable to arrange several pumps 

connected in parallel. While only one pump operates at low flow rates, additional pumps are 

switched on as the flow rate increases. All pumps feed into a common discharge line, but each 

of them has its own suction line. 

The characteristic curves of the individual pumps can be quite different, but cooperation is 

only problem-free if all pumps have a stable characteristic curve with the same zero delivery 

head. If several pumps deliver into a common discharge line, they must apply the same 

pressure and the sum of the individual flow rates results in the total flow. 

The total throttle curve of the parallel connection is therefore obtained by additive 

superposition of the cooperating individual pumps. This means that the volume flows 

belonging to the same head must be added together. 
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Figure 11: Parallel connection, (self-drawn) 

The picture shows the principle of parallel connection of two pumps. For pumps with different 

throttle curves, the total throttle curve shows a kink. 

If not secured by non-return valves, the weaker pump, in this case PII, even flows backwards, 

i.e. against its delivery direction. Therefore, as required for series connection, only identical 

pumps should operate in parallel if possible. 

Parallel connection produces more flow, but this must be purchased with a higher power 

requirement. 

Glandless pumps: Rotor and stator windings are separated by a motor can. This design results 

in very small pump dimensions. The pumps are maintenance-free and glandless. The most 

common applications of these pumps are circulation pumps for heating systems (single-stage 

radial pumps) and underwater pumps.  

The motor of these pumps is cooled by the medium to be pumped. They generally consist of 

a pump housing, impeller, rotor, motor shaft, electric motor, terminal box, and a ventilation 

screw. 

Gland pumps or process pumps:  

These are larger pump systems, in which the motor and pump are no longer placed in one 

housing. The motor is connected to the pump via a shaft. The individual parts are mounted on 

a base plate, whereby the shaft is interrupted with a coupling. The shaft is sealed by the pump 

housing with gland packing or with a mechanical seal. 

The fields of application of such pumps are e.g. industrial water, cooling water, fire 

extinguishing systems and many more. The motor is cooled by air-cooling. 
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Cavitation:  

Cavitation can cause major problems with centrifugal pumps. This means the sudden 

appearance of steam bubbles on the suction side of the rotor blade. 

If the static pressure of a flowing liquid is lowered below the vapor pressure (dependence of 

the evaporation temperature on the air pressure), vapor bubbles form. These implode on the 

pressure side of the rotor blade (sudden pressure increase) and can thus considerably disturb 

a continuous flow. Damage to the rotor blade also occurs. 

The lower the pressure in the system, the lower the temperature of the pumped medium. 

 
Figure 12: Vapor pressure curve 

Net Positive Suction Heat (NPSH) Value: 

In addition to the main selection criteria for pump selection (flow rate and head), the NPSH 

value specified by the manufacturer should not be ignored. It indicates the pressure level, 

which must not fall below on the suction side. 

2.5 Displacement pumps 

Classification:   Most frequent use for: 

Piston pumps    Domestic waterworks 

Semi-rotary pumps   Hand pumps directly mounted on driven wells, 

     Fuel pumps 

Membrane pumps   Sewage pumps 

Gear pumps    Oil pumps (oil burners) 

Jet pumps    Jet pumps as deep suction device 

     Injectors (for pumping in e.g. gravity heating) 

     Ejectors (for sucking out e.g. thermal water)  
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Since these types of pumps do not play a role in public water supply, they will not be discussed 

further.  
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3) Applicable Standards and Regulations  
The following shows excerpts of standards and regulations that must be observed when 

planning water-heating systems. Note: Some Austrian Standards (ÖNORM) are based on 

European Norms (EN). A DIN standard is a voluntary standard developed under the direction 

of the German Institute for Standardization. The ÖNORMS, which do not include an “EN”, are 

Austrian national standards. For other (EU)-countries, other standards may apply. If not, the 

Austrian standards can be seen as illustrative example. 

EN 806 and  
ÖNORM B5019 

Hygiene-relevant planning, execution, operation, maintenance, 
monitoring and rehabilitation of central drinking water heating systems 

ÖNORM H5151 Planning of central hot water heating systems with or without hot water 
preparation 

ÖNORM 
EN12828 

Heating systems in buildings - Design of hot water heating systems 

ÖNORM 
EN12831-3 

Energy performance of buildings - Part 3 Dimensioning of domestic hot 
water systems 

ÖNORM 
EN12977 

Solar thermal systems and their components 

ÖNORM 
EN13203 

Solar assisted gas-fired appliances for domestic hot water supply - 
appliances not exceeding a nominal heat load of 70 kW and a storage 
capacity of 500 litres of water 

ÖNORM H7701 Solar thermal systems - Approximation method for the design of flat 
plate collectors in hot water installations 

DIN EN15332 Boilers - Energetic evaluation of hot water storage systems 

ÖNORM 
EN12897 

Water supply - Determination of indirect heated, non-ventilated 
storage water heaters 

DIN 1988 Technical rules for drinking water installations 
DVGW W 553 Dimensioning of circulation systems in central drinking water heating 

systems 

DIN EN 1717 Protection of drinking water against contamination in drinking water 
installations and general requirements for safety devices for the 
prevention of drinking water contamination by back tiling 

DIN 4708 Central water heating systems 

EU Drinking 
Water Directive 

The Drinking Water Directive (Council Directive 98/83/EC of 3 November 
1998 on the quality of water intended for human consumption) concerns 
the quality of water intended for human consumption. Its objective is to 
protect human health from adverse effects of any contamination of 
water intended for human consumption by ensuring that it is wholesome 
and clean. 
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4) General Information on Drinking/Domestic Water 
Heating 

Nowadays, hot water for showering and bathing has become a standard feature, especially in 

the private households. However, the relative share for domestic hot water heating is 

constantly increasing due to the legally decreasing building heat demand. Under further 

consideration of the legitimate comfort requirements of the users, careful planning and design 

of a drinking water heating system that satisfies economic and hygienic aspects is therefore 

of particular importance. 

The user of a system expects hot water 

• anytime, 

• in sufficient quantities and  

• with desired temperature, 

• hygienically perfect water is available. 

In addition to these requirements, there are further demands on the water heating system: 

• Economic efficiency 

• Environmentally friendly operation 

• Low cost operation 

• Safe and secure operation 

• Permanent operation 

Drinking water heating systems can be divided into centralized and decentralized systems 

according to the type of supply and divided into open and closed systems. 

4.1 Central Systems 

In centralized systems, all tapping points of a building are supplied with hot water via a 

common pipe network (possibly unfavorable consumers are connected decentrally). 

Open systems: 

These systems are no longer used for centralized systems. 

Closed system: 

These systems are under the pressure of the public or private supply network and are 

protected with a safety valve against unintentionally high overpressure. 

The general trend is towards centralized domestic hot water heating, as these systems usually 

have favorable investment, operating and maintenance costs. 

4.2 Decentral Systems 

In such systems, the water is heated directly or near the tapping points. This usually concerns 

devices either for the individual supply of distant tapping points or for systems with only low 

hot water demand. 
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4.3 Open Systems 

For open systems, small storage units are generally used, which are mainly electrically heated 

and are intended for wall mounting. They are connected to the atmosphere and are operated 

without pressure. These devices are for individual supply only. 

4.4 Closed Systems (group supply) 

A group supply is when several draw-off points, e.g. in an apartment, are supplied together by 

one domestic hot water heater. The domestic hot water heater should be installed close to 

the tapping point where most of the heated domestic hot water is drawn. Due to the short 

pipe routes, the installation work and the heat losses of the pipes in the group supply are low. 

Such supply types are often used in social housing (suspended electric storage or gas-flow-

water-heater, gas combination heater). 

5) Circulation Line 
A branch back to the storage water heater is installed in the hot water pipe as close as possible 

to the tapping points. The hot water circulates via this circuit. When opening a hot water tap, 

hot water is immediately available for the user. In larger buildings (apartment blocks, hotels, 

etc.) the installation of circulation pipes is also interesting from the aspect of water loss. At 

more remote taps, it not only takes a very long time for hot water to arrive without a 

circulation pipe, but a great deal of water also flows away unused. 

The following chapters (5.1 and 5.2) are referring to the Austrian Standard ÖNORM B5019, 

which deals with hygiene-relevant planning, execution, operation, maintenance, monitoring 

and rehabilitation of central drinking water heating systems. This standard is applicable for 

Austria. Other EU Member States may have their own standards and norms in place. If not, 

the Austrian norm can be seen as an illustrative example. 

5.1 Time control for systems that do not fall within the scope of ÖNORM 
B5019 

The EU Directive "Energy Performance of Buildings EPB" led to the adoption of the Energy 

Saving Ordinance (ESO) in Germany and the Energy Performance Certificate Presentation Act 

in Austria at the beginning of 2007. This chapter is based on the German ESO. The ESO defines 

the basic efficiency level and is regularly updated on the basis of EU legislation. It lays down 

guidelines on the basis of which the transmission heat loss and the annual primary energy 

requirement of a so-called reference house are calculated for each construction or renovation 

project.  

According to the German Energy Saving Ordinance (ESO), circulation systems must be 

equipped with self-acting devices to switch off the circulation pumps and insulated against 

heat loss in accordance with the recognized rules of technology. The temperature difference 

between hot water outlet and circulation inlet must not exceed 5 K. 
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With the help of circulation lines, a large part of the hot water network can be brought to 

higher temperatures and thus "thermally disinfected" to kill bacteria (e.g. legionella). For 

thermal disinfection, the installation of thermostatically controlled tap fittings is 

recommended. 

5.2 Circulation line for systems according to ÖNORM B5019 

Each circulation line must be equipped with a regulating valve at the point of entry into the 

circulation manifold. This regulating valve can be set to a fixed hydraulic resistance or 

thermostatically controlled. 

Control valves with a fixed hydraulic resistance must be set so that the water temperature at 

the control valve and in the circulation manifold at the inlet to the drinking water heating 

systems is at least 55 °C each and never falls below this temperature at any point in the 

distribution system. The thermostatically controlled valves must allow flushing with water 

temperatures of at least 70 °C. 

By installing thermostatic control valves, a significant reduction of the volume flow can be 

achieved when the preset required circulation temperature is reached. The monitoring of 

operating parameters according to building-specific requirements (e.g. hospitals, nursing 

homes) using central control technology is recommended. Hereby, at least the outlet 

temperature from the storage tank and the return temperature of the circulation system shall 

be measured and documented. 

It is not permitted to switch off the circulation pump. 

Circulation lines should be brought as close as possible to the tapping points. The length of 

the line from the branch of the circulation line to the most distant tapping point must not 

exceed 6 m. 

Gravity circulation is not suitable from a hygienic point of view. 

The circulation line must be routed directly to the charging converter of the storage charging 

system or to the flow-through drinking water heating system.  
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6) Hot Water Demand 
Different temperatures are required for different applications, but the demand in liters varies 

considerably. 

Standard values for the daily hot water requirement of a person are divided into three 

categories according to the standard of the equipment: 

• Simple equipment - as a minimum standard in publicly funded housing. 

• Superior equipment - as a normal, predominantly applied standard for rental and 

owner-occupied dwellings. 

• Comfortable furnishing - highest standard that responds to individual wishes, e.g. 

condominiums and private homes. 

Different data is available in the literature, as these values vary considerably depending on 

individual behavior. 

 Hot water demand Temperature 

Simple equipment ca. 30 l 55°C 

Superior equipment ca. 50 l 55°C 

Comfortable furnishing ca. 100 l 55°C 

Table 1: Hot water demand standard values in the household 

Furnishings Per use Water temperature 

Hand wash basin ca. 5 l 40°C 

Wash basin ca. 20 l 40°C 

Bidet ca. 30 l 40°C 

Shower bath ca. 50 l 40°C 

Bathtub ca. 170 l 40°C 

Kitchen sink ca. 50 l 55°C 

Table 2: Hot water requirements standard values for individual purposes 

6.1 Energy requirement for the water heater 

𝐸 =
𝑚 × 𝑐 × Δ𝜗

𝜂
 

𝑊ℎ =
𝑘𝑔 × 𝑊ℎ × 𝐾

𝑘𝑔 × 𝐾
 

6.2 Fuel requirements for the water heater 

𝐵 =
𝑚 × 𝑐 × 𝛥𝜗

𝜂 × 𝐻𝑢(𝐵)
… 𝐵 = 𝐸/𝐻𝑢(𝐵) 

𝑘𝑔 =
𝑘𝑔 × 𝑘𝐽 × 𝐾 × 𝑘𝑔

𝑘𝑔 × 𝐾 × 𝑘𝐽
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6.3 Power requirements of water heaters 

𝑃 =
𝑚 × 𝑐 × 𝛥𝜗

𝑡𝐴 × 𝜂 × 3600
    𝑃 = 𝐸/𝑡𝐴 

𝑃𝑜𝑤𝑒𝑟 =
𝑚𝑎𝑠𝑠 × 𝑠𝑝𝑒𝑐. 𝑤𝑎𝑟𝑚𝑡ℎ 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 × 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒

ℎ𝑒𝑎𝑡𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 × 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 × 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟
 

Efficiencies: 

These efficiencies take into account the boiler, appliance and distribution efficiency. 

Device Efficiency  Central Systems Efficiency  

E-flowmeter 0.9 Oil firing 0.75 

Gas-flow 0.85 Gas firing 0.75 

Water heater 0.85 Solid fuels 0.45 

Boiler 0.85   

Table 3: Efficiencies for hot water preparation 

Heating time tA: 

Common heat-up times for a small to medium sized systems are: 

Individual devices:  ca. 3 – 6 hours 

Central water heating: ca. 0.5 – 1.5 hours 

6.4 Heating surface determination (rough estimate) 

The determination of heating surfaces for hot water preparation requires precise knowledge, 

which usually only the manufacturers know about heat transfer, flow conditions etc. The 

formula for calculation below is only for a simple and approximate determination of the 

heating surface. 

 
𝑃 = 𝐴 × 𝑘 × ∆𝜗𝑚 

 
Average excess temperature: 

 

∆𝜗𝑚 =
𝜗𝑉𝐿 + 𝜗𝑅𝐿

2
−

𝜗𝑊𝑊 + 𝜗𝐾𝑊

2
 

 
Logarithmic excess temperature: 

 

∆𝜗𝑚(𝑙𝑛) =
∆𝜗𝐺𝑟 − ∆𝜗𝐾𝑙

𝑙𝑛
∆𝜗𝐺𝑟

∆𝜗𝐾𝑙
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Example: 

A 300-liter hot water heater should be heated from 12°C to 68°C in 2 hours. The system is 

operated with an oil central heating system. The pipe register should have a flow temperature 

of 75°C and a return temperature of 60°C. 

• What amount of heat in kJ and kWh is required for heating? 

• What is the fuel requirement per hour and in total?  = 0.75 

• What power must the pipe register have? WT = 0.95 

• What area in m² must the register have, if it is made of copper? 

• How long must the pipe register be if it is to be made from a 28 x 1 copper pipe? (k=400 

W/m²K) 

                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               
                               

(Solution: Q = 70.560kJ = 19.6kWh; Fuel demand 1.3l/h; 2.6l; P = 10.32KW; A = 0.938m²; 

l=10.7m) 

 

Example: 

What length must the pipe register have (steel pipe D 33.70mm; d 27.2mm DN 25) if the 

register is to have a capacity of 18 kW? 

Flow temperature 75 °C, return temperature 65 °C, cold-water temperature 11 °C, hot water 

temperature 60 °C. 

What heating time does the system require with a storage tank capacity of 500 l? 
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How many m³ of natural gas does the gas boiler need for a one-time heating and per hour if 

we assume HiB = 34 MJ/m³ and  = 0.80 for gas? (k=350 W/m²K) 

                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              

(Solution: l=14.1m; t (Heat-up test) = 1.58h, Gas consumption = 3.8m³ and 2.40m³/h) 
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7) Dimensioning of Water Heaters 
Warm water for every comfort requirement is a justified wish, but the way to get there is often 

difficult. Depending on the type of installation, different factors are important. A residential 

building is to be regarded differently than a gymnasium or a hospital. The situation is 

aggravated by the fact that there are almost no legal regulations or guidelines. 

In Austria, hot water heating was only defined more precisely in ÖNORM H 5151-1 (Cf. method 

for determining the size of storage tanks according to DIN 4708). For other (EU)-countries, 

other standards may apply. The Austrian ÖNORM H 5151-1 must always be applied in 

conjunction with EN 12828, therefore, if no national standard is available, refer to EN 12828. 

If any Austrian Standards (ÖNORM) are referred to, it shall be seen as an illustrative example. 

7.1 Calculation according to the performance indicator (ÖNORM H5151-
1) 

When dimensioning water heaters, the applicable standards and guidelines must be observed, 

especially ÖNORM B 5019. 

This procedure applies to both storage and flow-through water heaters of central drinking 

water heating systems. 

The calculation is based on DIN 4708-1 and -2. This is valid for residential construction and 

residential-like character, as long as no peak demand time below 10 minutes is required. The 

difference lies in the fact that the number of rooms and occupancy rates are not taken into 

account, but only the relevant sanitary facilities. 

Central water heating systems that cannot be calculated according to this system should be 

calculated using the sum-line-method. 

The calculation is made as follows: 

1. Determination of the demand key figure N for the hot water demand 

2. Calculation of the design values and dimensioning of the water heater 

Serving as a unit Wh – cW = 1,163 Wh/kg x K ! 

Determination of the demand key figure N 

The hot water demand in residential buildings depends mainly on bathtubs and showers. 

Therefore, only these sanitary fixtures and fittings are taken into account in the calculation of 

N. 

Single-family homes and hotels with residential use (e.g. apartment hotels) also show similar 

hot water consumption behavior. 

If rarely used sanitary facilities (shower in the guest room) are available in residential units, 

the “specific demand indicator NS” can be reduced by 10 - 50% (reduction factor RF ≤ 0.5). 
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Relevant Sanitary Equipment Spec. Demand Key Figure NS 

Shower Bath (Normal) 0.7 

Bathtub (up to 160 liters) 1.0 

Special shower bath (several outlets) 1.4 

Large capacity bathtub 1.7 

Table 4: Specific Demand Key Figure NS 

For the calculation, the number of apartments and the relevant sanitary fixtures and fittings 

must therefore be known. 

Demand Key Figure N 

The demand key figure N is determined using the following equation: 

𝑁𝑒 = ∑(𝑅𝐹,𝑘 × 𝑁𝑆,𝑘)

𝑘

 

𝑁 = ∑(𝑛𝑖 × 𝑁𝑒,𝑖)

𝑖

 

The results are rounded to the nearest whole number. 

Dimensioning of the water heater 

The size of the water heater must be adapted to the need for hot water 

However, it must be ensured that the heat output can cover at least the hourly heat demand 

Q1,0 as well as the 10-minute peak demand Q10. 

The values for the calculation are summarized in Table 7 "Calculation values for calculating 

water heaters” in Chapter 7.4. 

Determination of storage water heaters without performance indicator NL 

If we have determined the demand key figure N and do not have or know the storage 

performance indicator NL, we can calculate the storage volume. 

𝑉𝑆𝑝 = 𝑓𝑆𝑝 × (
𝑄1,0 − Φ𝐷𝑊𝐻 ∗ 1

�̀� × 𝑐𝑊 × (𝜃𝑆𝑝 − 𝜃𝐾𝑊)
) 
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The storage factor fSp is as follows: 

Case Description Storage Factor 

1 Storage tank with external heat exchanger and charge pump 1.0 

2 Storage tank with internal heat exchanger without dead space 1.15 

3 Storage tank with internal horizontally installed heat exchanger (up 
to max. 1/3 of the height); only single-family homes 

1.5 

4 Like case 3 but with hight to max. ½ - only single-family homes 2.0 

Table 5: Storage Factor fSp 

If the tank is designed according to Table 7 "Calculation values for the calculation of water 

heaters" in Chapter 7.4, the following points must be considered: 

Dimensioning of the storage volume 

• If the storage tank temperature equals 60°C, the storage tank volume Vth for the 

demand key figure N = 10 to N = 300 can be taken directly from the table. 

• For N = 1 to 9 standardized storage volumes are given in the table - these also apply to 

internal heat exchangers. 

• The storage volumes listed otherwise apply to the charge storage system 

Calculation of the minimum heat output 

• If a storage tank already exists for an object, the minimum transfer heat quantity QW 

is calculated as follows: 

𝑄𝑊 = 𝑄1,0 − 𝑄𝐶  

• The storage capacity QC 

𝑄𝐶 = 𝑉𝑆𝑝 × 𝜚 × 𝑐𝑊 × (𝜃𝑆𝑝 − 𝜃𝐾𝑊)́ ×
1

𝑓𝑆𝑃
×

1

1000
 

• The minimum heat output DHW  

Φ𝐷𝐻𝑊 =
𝑄𝑊

1
 

The division by 1000 includes the conversion from Wh to kWh. 

Dimensioning of storage water heaters according to the performance indicator NL 

For an object, which has a demand key figure N, the required memory can be selected. 

𝑁𝐿 ≥ 𝑁 

When determining NL where the flow temperature is 70°C higher than the cold-water 

temperature and the hot water temperature is kept 35K above the cold-water temperature. 
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Dimensioning of through-flow water heaters without known performance indicator NL 

For the dimensioning of through-flow water heaters, the 10-minute peak demand must be 

taken into account. 

Φ𝐷𝐻𝑊 =
6

1ℎ
× 𝑄10 

Dimensioning of through-flow water heaters with performance indicator NL 

Analogue to „Dimensioning of storage water heaters according to the performance indicator 

NL“. 

𝑁𝐿 ≥ 𝑁 

Design of non-domestic areas 

For hotels with high peak loads, the hourly heating requirement Q1,0 should be used as the 

assessment basis. For all other areas of application (e.g. industrial and commercial enterprises, 

gymnasiums, barracks, prisons), proceed according to the object-specific requirements. The 

basis for the dimensioning of the hot water heating system shall be agreed between the 

contracting parties. 
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Description and formulas for calculating the table 7 (Chapter 7.4) 

𝑁′ =  
1 +  √𝑁

√𝑁
 

Demand period 2T: 

2𝑇 = 7.42 ∗ 
√𝑁

1 + √𝑁
=  

7.42

𝑁′
 

Frequency distribution of the heat demand QB and QZ: 

𝑄𝑏 = 5.82 𝑘𝑊ℎ 

𝑄𝑧 =  𝑄𝐵 ∗ (𝑁 ∗  𝐾(𝑢1) +  √𝑁 ∗  𝐾(𝑢2)) 

Peak distribution time 2t: 

2 𝑡 =  
0.5

𝑁′
 

Period heat demand in the demand period 2T: 

𝑄𝑃 =  𝑄2𝑇 =  𝑄𝐵 ∗ 𝑁 ∗ 𝑁′ 

Hourly heat requirement Q1,0: 

𝑄1,0 =  𝑄𝐵 ∗ (𝑁 ∗  𝐾(𝑢1) +  √𝑁) =  𝑄𝐵 ∗ (𝑁 ∗ 𝐾 ∗ (0.244 ∗ 𝑁′) + √𝑁) 

Peak heat demand = 10 min. heat demand Q10: 

𝑄10 =  𝑄𝐵 ∗ (𝑁 ∗ 𝐾(𝑢1) + √𝑁 ∗  𝐾(𝑢2)) 

for 𝑢1 =  
1

6
∗ 0.244 ∗ 𝑁′ 

for 𝑢2 =  
1

6
∗ 3.599 ∗ 𝑁′ 

Limit value for the additional heat output: 
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7.2 Calculation according to the specific useful heat 

Object type Subdivision Energy consumption for hot water 

Hotel Room with bath 5500 – 8000 Wh/Day 
 Room with shower 3000 – 5000 Wh/Day 
 retirement homes, 

pensions 
1500 – 3000 Wh/Day 

Indoor swimming 
pools 

 1480 – 2230 Wh/Guest 
Sauna facilities  2500 – 5000 Wh/ Guest 
Hospitals  1740 – 2330 Wh/Patient 
Medical practices  2100 Wh/Doctor 
Hairdressing 
establishments 

 500 – 1000 Wh/Seat 
Restaurant Per menu 230 – 460 Wh/menu 
 Per seat 460 – 1160 Wh/seat 

Table 6: Heat requirement for hot water preparation according to type of property 

As an approximation, the hourly peak can be assumed one third of the daily requirement. 

Exercise (solved): 

Motorway restaurant with 800 meals per day: 

450 Wh/Menu x 800 = 360.000 Wh = 360 kWh 

V = 360 x 3600 / (4.2 x (60-10)) = 6170 l/day 

Hourly peak = 1/3 with 60°C = 2060 l/h 

Example: 

A hotel with 324 rooms (700 beds) with showers will be built (in addition to 31 staff showers). 

The capacity utilization is assumed to be 80%. The duration of use is calculated at 2h. The 

connected load of the heat exchanger is 400 kW. The tapping temperature is 45°C. Calculate 

the required storage size of the charging system. (Solution: V (Storage) = 5000 Liter) 
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7.3 Boiler Output Surcharge 

The boiler output surcharge is a very complex issue, in the standard the heating output HL is 

multiplied by the design factor fHL. This value fHL is between 0.9 and 1.30 depending on the 

system (cf. ÖNORM H5151-1). 

If the hot water is produced in a flow-through system and the type of use is residential or 

similar, fHL= 0 can be set. 

Otherwise, the DHW hot water output is added to the boiler output.  In practice, however, it 

has been proven that an admission of approx. 50% of DHW is sufficient for charge storage 

systems. 

With good measurement and control technology, some heating consumers can be reset if 

necessary - e.g. underfloor heating. 

Approximate determination of the boiler surcharge according to Buderus 

Note: The source for approximate determination is: „Handbuch für Heizungstechnik,34. 
Auflage 2002, Herausgeber: Buderus Heiztechnik GmbH, Verlag: Beuth GmbH, ISBN 978-3-
410-15283-5“. 

The decision on the amount of a boiler surcharge results from three requirements of DIN 4708-

2 for the dimensioning of the drinking water heating system: 

1. The determined performance indicator NL of the selected storage shall be at least as 

high as the determined demand key figure N. 

2. The boiler capacity QK must be at least as high as the continuous output QD required 

to achieve the performance indicator NL. 

3. The boiler capacity QK must be at least as large as the sum of the heat demand of the 

building QN, BIL and a boiler surcharge QWW for the heating of drinking water. As an 

estimate, the size of the demand key figure N is assumed as boiler surcharge (in kW). 

A calculation value for the amount of the boiler surcharge QWW is shown in Figure 13. 

 
Figure 13: Boiler surcharge for domestic hot water according to the demand key figure N, (self-

drawn) 

Boiler output for one and two-family houses 
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The smaller the buildings are, the greater the relative share of the heat demand for domestic 

hot water heating. The storage capacity of a 150-litre storage tank with ϑSp = 60 °C is around 

9 kWh. With a short heating time of ta = 40 min, the correction factor x = 0.85 increases the 

effective connected load to around 16 kW. 

Since any kind of longer heating pause (e.g. night setback, storage tank heating) leads to a 

more or less noticeable reduction in room temperature, these losses can only be compensated 

by a larger boiler capacity. 

In low-energy houses, the boiler output must be determined over the heating time (30 

minutes to a maximum of 45 minutes) to ensure hot water comfort. 

Example: 

Determine tank size and capacity of the heat exchanger as well as a system with only through-

flow hot water preparation for the following system: 

The building heating load for the object is 95kW according to ÖNORM EN 12831, the object is 

operated with a wood chip boiler and the design factor is 0.90 according to the table for room 

heating. 

The residential complex consists of 30 residential units with different sanitary facilities.10 

apartments with shower bath, 10 apartments with one bath each, six apartments with shower 

bath and bathtub and four luxury apartments with large bathtubs and a shower bath in the 

guest room. Perform the calculations using the table and arithmetically. 

As a special task, they dimension the system as a charge storage system with a preset hot 

water tank of 300 liters. 

                                
                                
                                
                                
                                
                                
                                
                                
                                
                                
                                
                                
                                
                                
                                

(Solution: Storage tank: 1000 liters; P (heat exchanger) = 42.2 kW; P (boiler) = 127.7kW - flow 

principle P = 209kW) 
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Example:  

Sports hall with 35 showers with 8l/min and 15min usage time each, the connected load is 

80kW. Compare a storage system with a load storage system. Storage temperature with 60°C. 

The tap temperature is 38°C. Assumption the storage tank has a heat exchanger surface of 

five m² and the k-value is 300W/m²K and tm = 27.5K. For the charge storage system: primary 

60/25°C secondary 10/55°C. 

                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              

(Solution: Charge storage system: V = 2000 liters; P = 80kW; Storage system: V = 2500 liters - 
but does not work because the heating time of 3.07h for a sports hall (possible change every 
2 hours) is too long!) 
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7.4 Calculation values for the calculation of hot water preparation 

N Q2T Q1,0 2 T DHW Q10 Storage volume Vth
a for Q1,0 and 

DHW 
Qw = Q1,0 - DHW * 1h 2 t 

50 °Cc 55 °Cc 60 °C 

- kWh kWh h kW kWh I kWh h 

1 11.6 8.8 3.71 3.1 5.8 150b - 120b 5.7 0.25 

2 19.9 13.4 4.35 4.6 7.9 200b - 150b 8.8 0.29 

3 27.5 17.3 4.70 5.9 9.5 250b - 200b 11.4 0.32 

4 34.9 20.8 4.95 7.1 10.9 300b - 250b 13.7 0.33 

5 42.1 24.1 5.13 8.2 12.1 350b - 300b 15.9 0.35 

6 49.2 27.3 5.27 9.3 13.2 400b - 300b 18.0 0.36 

7 56.1 30.3 5.38 10.4 14.2 450b - 350b 19.9 0.36 

8 63.0 33.2 5.48 11.5 15.2 500b - 400b 21.7 0.37 

9 69.8 36.0 5.57 12.5 16.2 500b - 400b 23.5 0.38 

10 76.6 38.8 5.64 13.6 17.0 542 482 433 25.2 0.38 

11 83.3 41.5 5.70 14.6 17.9 578 514 462 26.9 0.38 

12 90.0 44.1 5.76 15.6 18.8 613 545 490 28.5 0.39 

13 96.6 46.8 5.81 16.6 19.6 647 575 518 30.2 0.39 

14 103.3 49.3 5.86 17.6 20.4 681 606 545 31.7 0.39 

15 109.8 51.9 5.90 18.6 21.1 714 635 572 33.3 0.40 

16 116.4 54.4 5.94 19.6 21.9 747 664 598 34.8 0.40 

17 122.9 56.8 5.97 20.6 22.6 779 693 623 36.2 0.40 

18 129.5 59.3 6.00 21.6 23.3 811 721 649 37.7 0.40 

19 135.9 61.7 6.04 22.5 24.1 842 749 674 39.2 0.41 

20 142.4 64.1 6.06 23.5 24.8 973 776 699 40.6 0.41 

21 148.9 66.5 6.09 24.4 25.5 904 803 723 42.1 0.41 

22 155.3 68.8 6.12 25.4 26.1 934 830 747 43.4 0.41 

23 161.8 71.2 6.14 26.3 26.8 964 857 771 44.9 0.41 

24 168.2 73.5 6.16 27.3 27.5 994 883 795 46.2 0.42 

25 174.6 75.8 6.18 28.2 28.1 1023 909 818 47.6 0.42 

26 171.0 78.1 6.20 29.2 28.8 1052 935 842 48.9 0.42 

27 187.4 80.4 6.22 30.1 29.4 1081 961 865 50.3 0.42 

28 193.8 82.7 6.24 31.0 30.0 1110 987 888 51.7 0.42 

29 200.1 84.9 6.26 32.0 30.7 1138 1012 911 52.9 0.42 

30 206.5 87.2 6.27 32.9 31.3 1167 1037 933 54.3 0.42 

31 212.8 89.4 6.29 33.8 31.9 1195 1062 956 55.6 0.42 

32 219.2 91.6 6.31 34.8 32.5 1223 1087 978 56.8 0.42 

33 225.5 93.9 6.32 35.7 33.1 1251 1112 1001 58.2 0.43 

34 231.8 96.1 6.33 36.6 33.7 1278 1136 1023 59.5 0.43 

35 238.1 98.3 6.35 37.5 34.3 1306 1161 1045 60.8 0.43 

36 244.4 100.4 6.36 38.4 34.9 1333 1185 1066 62.0 0.43 

37 250.7 102.6 6.37 39.3 35.4 1360 1209 1088 63.3 0.43 

38 257.0 104.8 6.38 40.3 36.0 1387 1233 1110 64.5 0.43 

39 263.3 107.0 6.40 41.2 36.6 1414 1257 1131 65.8 0.43 

40 269.6 109.1 6.41 42.1 37.2 1441 1281 1153 67.0 0.43 

41 275.9 111.3 6.42 43.0 37.7 1468 1304 1174 68.3 0.43 

42 282.2 113.4 6.43 43.9 38.3 1494 1328 1195 69.15 0.43 

43 288.4 115.5 6.44 44.8 38.8 1520 1352 1216 70.7 0.43 

44 294.7 117.7 6.45 45.7 39.4 1547 1375 1237 72.0 0.43 

45 300.9 119.8 6.46 46.6 40.0 1573 1398 1258 73.2 0.44 

46 307.2 121.9 6.47 47.5 40.5 1599 1421 1279 74.4 0.44 

47 313.4 124.0 6.48 48.4 41.1 1625 1444 1300 75.6 0.44 

48 319.7 126.1 6.48 49.3 41.6 1651 1467 1321 76.8 0.44 

49 325.9 128.2 6.49 50.2 42.1 1677 1490 1341 78.0 0.44 

50 332.2 130.3 6.50 51.1 42.7 1702 1513 1362 79.2 0.44 

52 344.6 134.5 6.52 52.9 43.7 1754 1559 1403 81.6 0.44 

54 357.0 138.6 6.53 57.7 44.8 1804 1604 1444 83.9 0.44 

56 369.5 142.7 6.55 56.4 45.8 1855 1649 1484 86.3 0.44 

58 381.9 146.9 6.56 58.2 46.9 1905 1694 1524 88.7 0.44 

60 394.1 151.0 6.57 60.0 47.9 1955 1738 1564 91.0 0.44 

62 406.7 155.0 6.58 61.8 48.9 2005 1782 1604 93.2 0.44 

64 419.0 159.1 6.60 63.5 49.9 2054 1826 1643 95.6 0.44 

66 431.4 163.2 6.61 65.3 50.9 2103 1870 1683 97.9 0.45 

68 443.8 167.2 6.62 67.1 51.9 2152 1913 1722 100.1 0.45 

70 456.1 171.2 6.63 68.8 52.9 2201 1957 1761 102.4 0.45 
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72 468.4 175.2 6.64 70.6 53.9 2250 2000 1800 104.6 0.45 

74 480.7 179.2 6.65 72.3 54.9 2298 2043 1838 106.9 0.45 

76 493.1 183.2 6.66 74.1 55.9 2346 2085 1877 109.1 0.45 

78 505.4 187.2 6.67 75.8 56.8 2394 2128 1915 111.4 0.45 

80 517.7 191.2 6.67 77.6 57.8 2442 2171 1953 113.6 0.45 

82 529.9 165.1 6.68 79.3 58.7 2489 2213 1992 115.8 0.45 

84 542.2 199.1 6.69 81.0 59.7 2537 2255 2029 118.1 0.45 

86 554.5 203.0 6.70 82.8 60.6 2584 2297 2067 120.2 0.45 

88 566.8 206.9 6.71 84.5 61.6 2631 2339 2105 122.4 0.45 

90 579.0 210.8 6.71 86.3 62.5 2678 2381 2143 124.6 0.45 

92 591.3 214.8 6.72 88.0 63.4 2725 2422 2780 126.8 0.45 

94 603.5 218.7 6.73 89.7 64.4 2772 2464 2217 129.0 0.45 

96 615.7 222.6 6.73 91.5 65.3 2818 2505 2255 131.1 0.45 

98 628.0 226.4 6.74 93.2 66.2 2865 2546 2292 133.2 0.45 

100 640.2 230.3 6.75 94.9 67.1 2911 2587 2329 135.4 0.45 

102 652.4 234.2 6.75 96.6 68.0 2957 2628 2366 137.6 0.45 

104 664.6 238.1 6.76 98.4 68.9 3003 2669 2402 139.7 0.46 

106 676.8 241.9 6.76 100.1 69.8 3049 2710 2439 141.8 0.46 

108 689.0 245.8 6.77 101.8 70.7 3095 2751 2476 144.0 0.46 

110 701.2 249.6 6.77 103.5 71.6 3140 2791 2512 146.1 0.46 

112 713.4 253.4 6.78 105.2 72.5 3186 2832 2549 148.2 0.46 

114 725.6 257.3 6.78 107.0 73.4 3231 2872 2585 150.3 0.46 

116 737.8 261.1 6.79 108.7 74.3 3277 2913 2621 152.4 0.46 

118 750.0 264.9 6.79 110.4 75.2 3322 2953 2658 154.5 0.46 

120 762.2 268.7 6.80 112.1 76.1 3367 2993 2694 156.6 0.46 

122 774.3 272.5 6.80 113.8 77.0 3412 3033 2370 158.7 0.46 

124 786.5 276.5 6.81 115.5 77.8 3457 3073 2766 160.9 0.46 

126 798.6 280.1 6.81 117.2 78.7 3502 3113 2802 162.9 0.46 

128 810.8 283.9 6.82 118.9 79.6 3547 3151 2837 165.0 0.46 

130 823.0 287.7 6.82 120.6 80.4 3592 3193 2873 167.1 0.46 

132 835.1 291.5 6.83 122.3 81.3 3636 3232 2909 169.2 0.46 

134 847.3 295.3 6.83 124.0 82.2 3681 3272 2945 171.3 0.46 

136 859.4 299.1 6.83 125.8 83.0 3726 3312 2980 173.3 0.46 

138 871.5 302.8 6.84 127.5 83.9 3770 3351 3016 175.3 0.46 

140 883.2 306.6 6.84 129.2 84.7 3814 3390 3051 177.4 0.46 

142 895.8 310.4 6.85 130.9 85.6 3859 3430 3087 179.5 0.46 

144 907.9 314.1 6.85 132.6 86.4 3903 3469 3122 181.5 0.46 

146 920.0 317.9 6.85 134.3 87.3 3947 3508 3157 183.6 0.46 

148 932.2 321.6 6.86 136.0 88.1 3991 3547 3193 185.6 0.46 

150 944.3 325.4 6.86 137.7 89.0 4035 3586 3228 187.7 0.46 

155 974.6 334.7 6.87 141.9 91.1 4144 3684 3316 192.8 0.46 

160 1004.8 344.0 6.88 146.1 93.2 4254 3781 3403 197.9 0.46 

165 1035.1 353.3 6.88 150.4 95.2 43663 3878 3490 202.9 0.46 

170 1065.3 362.6 6.89 154.6 97.3 4471 3974 3577 208.0 0.46 

175 1095.5 371.8 6.90 158.8 99.4 4579 4070 3663 213.0 0.46 

180 1125.7 381.1 6.91 163.0 101.4 4687 4166 3750 218.1 0.47 

185 1155.9 390.3 6.91 167.2 103.4 4794 4262 3836 223.1 0.47 

190 1186.0 399.5 6.92 171.4 105.5 4902 4357 3921 228.0 0.47 

195 1216.2 408.6 6.92 175.7 107.5 5008 4452 4007 233.0 0.47 

200 1246.3 417.8 6.93 179.8 109.5 5115 4547 4092 238.0 0.47 

205 1276.4 426.9 6.94 184.0 111.5 5221 4641 4177 242.9 0.47 

210 1306.5 436.1 6.94 188.2 113.5 5327 4736 4262 247.9 0.47 

215 1336.6 445.2 6.95 192.4 115.5 5433 4830 4347 252.8 0.47 

220 1366.7 454.3 6.95 196.6 117.4 5539 4923 4431 257.7 0.47 

225 1396.8 463.4 6.96 200.8 119.4 5644 5017 4515 262.6 0.47 

230 1426.9 472.4 6.96 205.0 121.4 5749 5110 4599 267.4 0.47 

235 1456.9 481.5 6.97 209.2 123.3 5854 5204 5683 272.3 0.47 

240 1487.0 490.5 6.97 213.3 125.3 5959 5297 4767 277.2 0.47 

245 1517.0 499.6 6.97 217.5 127.2 6063 5390 4851 282.1 0.47 

250 1547.0 508.6 6.98 221.7 129.1 6167 6482 4934 286.9 0.47 

255 1577.0 517.6 6.98 225.8 131.1 6272 5575 5017 291.8 0.47 

260 1607.0 526.6 6.99 230.0 133.0 6375 5667 5100 296.6 0.47 

265 1637.0 535.6 6.99 234.2 134.9 6479 5759 5183 301.4 0.47 

270 1667.0 544.6 6.99 238.3 136.8 6583 5851 5266 306.3 0.47 

275 1697.0 553.5 7.00 242.5 138.7 6686 5943 5349 311.0 0.47 

280 1727.0 562.5 7.00 246.7 140.6 6789 6035 5431 315.8 0.47 

285 1757.0 571.4 7.01 250.8 142.5 6892 6126 5514 320.6 0.47 
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290 1786.9 580.4 7.01 255.0 144.4 6995 6218 5596 325.4 0.47 

295 1816.9 589.3 7.01 259.1 146.3 7097 6309 5678 330.2 0.47 

300 1846.8 598.2 7.01 263.3 148.2 7200 6400 5760 334.9 0.47 

Table 7: Heat requirement for hot water preparation according to type of property 

8) Pressure line dimensioning 
This chapter provides an overview of the currently valid calculation methods for pressure line 

dimensioning of drinking water installations. In particular, dimensioning procedures for cold 

water and hot water pipes are given. In addition, methods for the dimensioning of circulation 

systems in central drinking water heating systems are also dealt with. 

8.1 Procedure according to (ÖNORM) EN 806-3 

The field of application of this standard covers standard installations of drinking water 

installations in buildings and properties, taking into account the type of installation, pressure 

conditions and flow velocities. 

For the purposes of this standard, normal installations are defined as, 

• whose taps do not have a greater tap flow rate than that shown in Table 8; 

• whose type of use does not allow a higher peak flow rate to be expected than that 

shown in Figure 14;  

• which do not supply permanent consumers with drinking water. Continuous 

consumption is defined as a withdrawal longer than 15 min. 

Other installations are considered special installations. 

„The installation for a residential building with up to 12 apartments is also regarded as a 

standard installation, provided that the supply pressure - taking into account the geodetic 

height of the consumption system and the built-in components (e.g. water meter, water 

treatment systems, hot water preparation) - is sufficient to ensure that the required minimum 

flow pressure at the hydraulically most unfavourable connection of a water tapping fitting is 

not undershot (ÖNORM EN 806-3, 2013)“. 

Extraction point QA Qmin Load values 
l/s l/s 

washbasin, hand basin, bidet, cistern 0.1 0.1 1 

household kitchen sink, washing machine1, 
dishwasher, sink, shower head 

0.2 0.15 2 

Urinal flush valve 0.3 0.15 3 

Bathtub spout 0.4 0.3 4 

Extraction fitting for garden/garage 0.5 0.4 5 

Commercial kitchen sink DN 20, bath tub outlet 0.8 0.8 8 

Flush valve DN 20 1.5 1.0 15 
1 For commercial washing machines according to the manufacturer's specifications. 

Table 8: Sampling valve flow rates QA, minimum valve flow rates Qmin and load values for tapping 
points (according to ÖNORM EN 806-3, 2013) 
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Table 8 shows the sampling valve flow rates (calculated flow rate) as well as the minimum flow 

rates (sampling flow rate that still guarantees the correct use of a valve) and the load values 

(LU) required for the calculation process for common sampling points in drinking water 

installations. 

Figure 14 shows the relationship between the cumulative flow rate QT (in LU values) and the 

peak flow rate QD in l/s. This graph can be used to determine the peak flow rate from the 

buzzer of LU values. Furthermore, as described above, it serves as a definition criterion for a 

normal installation and thus also for the area of application of this calculation method. 

Cumulative flow rate QT in [LU] 

 

Figure 14: Ratio of peak flow rate to total flow rate. (Picture: ÖNORM EN 806-3, 2013) 

Calculation bases 

In addition to the criteria of a standard installation as required at the beginning, the 

calculation is based on fixed pressure conditions and flow velocities. 

Pressure conditions 

In drinking water installations, the resting pressure and the flow pressure at tapping points 

are of particular importance. The basis of this procedure is based on the principles set out in 

Table 9 for the pressure conditions. 

Pressure condition Pressure in [kPa] 

Resting pressure at the tapping point1  max. 500 

Flow pressure at the tapping point min. 100 
1 Tapping points for garden/garages max. 1000 

Table 9: Pressure conditions in normal installations  

“Some taps, such as thermally controlled mixers, may require a higher flow pressure. This 

must be taken into account in the calculations (ÖNORM EN 806-3, 2013).”  

Flow velocities 
The maximum permissible flow velocities, which are used to calculate the inside diameters 

are taken into account in this procedure according to Table 10.  

Line type Velocity in [m/s] 

Collective supply lines, risers, floor lines max. 2 
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Individual feed lines max. 4 

Table 10: Permissible flow velocities according to ÖNORM EN 806-3 

 

 

Simultaneity 

The simultaneous use of the tapping points is given in the calculation process by determining 

the peak flow rate. 

Load Value LU 

The load value LU (Loading Unit) is used to determine the calculation flow rate (in l/s) of each 

individual tapping point. The assignment of the load values to the tapping points is shown in 

Table 8. One LU corresponds to an extraction fitting flow rate QA of 0.1 l/s. 

Application of the procedure 

Starting from the most distant tapping point, the load values for the individual sections of the 

installation must be determined. The load values in the sections must be added together, 

whereby the respective pipe inside diameters of the sections can be determined from 

following tables (excerpts) - depending on the parameters: LU value, pipe length and pipe 

material. The probability of simultaneous use and peak flow are taken into account. 

Hot dip galvanized steel pipes  

Max. exposure value  LU 6 16 40 160 300 600 1600 

Largest single value  LU 4 15      

di   mm 16 21.6 27.2 35.9 41.8 53 68.8 

Max. pipe length m 10 6      

 

Stainless steel pipes  

Max. exposure value  LU 3 4 6 10 20 50 165 430 1050 2100 

Largest single value  LU   4 5 8      

da x s   mm 15 x 1.0 18 x 1 22 x 1.2 28 x 1.2 35 x 1.5 42 x 1.5 54 x 1.5 76.1 x 2 

di   mm 13.0 16.0 19.6 25.6 32 39 51 72.1 

Max. pipe length m 15 9 7        

 
Polyethylene (PE-X) pipes  

Max. exposure value  LU 1 2 3 4 5 8 16 35 100 350 700 

Largest single value  LU     4 5 8     

da x s  mm 12 x 1.7 16 x 2.2 20 x 2.8 25 x 3.5 32 x 4.4 40 x 5.5 50 x 6.9 63 x 8.6 

di  mm 8.4 11.6 14.4 18.0 23.2 29 36.2 45.6 

Max. pipe length m 13 4 9 5 4       

 
Polypropylene (PP) pipes  

Max. exposure value  LU 1 2 3 3 4 6 13 30 70 200 540 970 

Largest single value  LU   2   4       
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da x s   mm 16 x 2.7 20 x 3.4 25 x 

4.2 

32 x 

5.4 

40 x 

6.7 

50 x 

8.4 

63 x 

10.5 

75 x 

12.5 

di   mm 10.6 13.2 16.6 21.2 26.6 33.2 42 50 

Max. pipe length m 20 12 5 15 9 7       

Figure 15: Load values for the dimensioning of internal pipe diameters. (ÖNORM EN 806-3, 2013) 

„For pipe systems which are not listed in the tables, the table with the most similar material 

and in this table the column with the same or most similar inner diameter must be selected 

(ÖNORM EN 806-3, 2013).“ 

Special Installations 

“Special installations are those installations which do not meet the conditions for normal 

installations, or which belong to buildings with above average dimensions. It can happen that 

only individual parts of a project can be designated as special installations. In such cases, those 

parts that meet the conditions for normal installations can be dimensioned using the 

simplified method (ÖNORM EN 806-3, 2013).” 

Hot water circulation lines 

Hot water circulation pipes cannot be dimensioned using this method. 

8.2 Circulation systems  

Circulation lines can be dimensioned according to three different calculation methods. The 

starting point of each of these calculation methods is that for hygienic reasons the cooling of 

the medium must not exceed 5 Kelvin in all circulation circuits. 

The following calculation methods can be distinguished: 

• Short procedure 

• Simplified procedure 

• Differentiated procedure 

The individual procedures are described in the Worksheet (Arbeitsblatt) W553 of the DVGW 

and can be found online. DVGW refers to the German Association of the Gas and Water 

Industry, which is a recognized rule-setter, technical and scientific know-how carrier and 

promoter of technical innovation and is the competence network for all questions concerning 

the supply of natural gas and drinking water. 
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9) Drainage systems for buildings and land 
As in many other technical disciplines, the drainage of buildings and land has given rise to a 

large number of different sets of rules and regulations which, in compliance with these, ensure 

the flawless functioning and high operational safety of drainage systems. 

For the planning, execution and inspection of drainage systems in buildings, following 

documents are particularly relevant: 

• EN 12056 (here the Austrian Standard version of this European Norm is used): Gravity 

drainage systems inside buildings 

- Part 1: General and design requirements 

- Part 2: Wastewater systems, planning and calculation 

- Part 3: Roof drainage, planning and dimensioning 

- Part 4: Wastewater lifting plants - Planning and dimensioning 

- Part 5: Installation and testing, instructions for operation, maintenance and use 

• ÖNORM B 2501, Drainage systems for buildings and land: Design, construction and 

testing - Supplementary guidelines to (ÖNORM) EN 12056 and (ÖNORM) EN 752 

9.1 Normative references  

The following cited documents are required as supplements to the above-mentioned 

documents. ÖNORM B refer to Austrian Standards, while all standards including “EN” are 

based on European standards.  

• ÖNORM B 2503, Sewer systems - Design, construction, testing, operation - 

Supplementary provisions to ÖNORM EN 476, EN 752 and EN 1610 

• ÖNORM B 2504, Shafts and shaft structures for gravity drainage systems. 

• ÖNORM B 2506-1, Rainwater seepage systems for drains from roof surfaces and paved 

areas - Application, hydraulic design, construction and operation. 

• ÖNORM B 2506-2, Rainwater seepage systems for drains from roof surfaces and paved 

areas - Part 2: Qualitative requirements for rainwater seepage and requirements for 

the design, construction and operation of cleaning systems 

• ÖNORM B 2572, Principles of rainwater utilization. 

• ÖNORM B 5101, Separator systems for light liquids (e.g. oil and petrol) - 

Supplementary requirements to ÖNORM EN 858-1 and -2 

• ÖNORM B 8115-2, Noise insulation and room acoustics in buildings - Part 2: 

Requirements for noise insulation ÖNORM B 8115-4, Noise insulation and room 

acoustics in buildings - Part 4: Measures to comply with noise control requirements 

• ÖNORM EN 752, Drainage systems outside buildings. 

• ÖNORM EN 1253-5, Drains for buildings - Part 5: Drains with anti-liquid barriers. 

• ÖNORM EN 1610, Installation and testing of sewerage pipes and sewers. 

• ÖNORM EN 1825-2, Grease separator systems - Part 2: Selection of nominal size, 

installation, operation and maintenance 
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• ÖNORM EN 12050-1, Wastewater lifting plants for buildings and sites - Principles of 

construction and testing - Part 1: Lifting plants for faeces. 

• ÖNORM EN 12050-2, Wastewater lifting plants for buildings and sites - Principles of 

construction and testing - Part 2: Lifting plants for wastewater containing faecal matter 

• ÖNORM EN 12050-3, Wastewater lifting plants for buildings and sites - Principles of 

construction and testing - Part 3: Lifting plants for wastewater containing faecal matter 

for limited use 

• ÖNORM EN 12050-4, Wastewater lifting plants for buildings and sites - Principles of 

construction and testing - Part 4: Non-return valves for wastewater containing or 

containing faecal matter 

• ÖNORM EN 13564-1, Backwater valves for buildings - Part 1: Requirements. 

9.2 Fields of application  

The European series of standards EN 12056 Parts 1 to 5 applies to drainage systems operating 

under gravity. The series of standards applies to drainage systems within residential, 

commercial, institutional and industrial buildings. 

The document ÖNORM B 2501 supplements ÖNORM EN 12056 (all parts) and EN 752 and 

contains provisions for the design, construction and testing of drainage systems inside 

buildings and on land up to the point where they join the road canal. 

The application areas of the cited standards are as follows: 

• ÖNORM B 2501 and ÖNORM EN 12056 (all parts) are applied inside of buildings. 

• ÖNORM B 2503, ÖNORM EN 752 and ÖNORM EN 1610 are applied outside of buildings. 

Furthermore, ÖNORM B 2501 as well as ÖNORM B 2503, ÖNORM EN 752 and ÖNORM 

EN 1610 are also applied outside. 

9.3 Definitions  

The basic terms required for the application of the mentioned standards for drainage systems 

are quoted below from the documents ÖNORM EN 12056 Part 1 and ÖNORM B 2501.  

Wastewater 

Water modified by use and any water flowing into the drainage system, e.g. domestic sewage, 

industrial and commercial wastewater, condensates and rainwater when discharged into the 

drainage system. 

 

Connection line 

Drainage pipe that connects drainage objects to a downpipe or ground pipe. 

Building trap 

Intake from a wastewater or rainwater downpipe into a collection or ground pipe. 

Ventilation valve 
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Valve that admits air into the drainage system but does not remove it to limit pressure 

fluctuations within the drainage system. 

Single connection line for dirty water 

Pipe from the drainage object to the point where it joins the continuing collective connection, 

wastewater downpipe, collection or ground pipe. 

Drainage system 

System, installed from drainage objects, pipelines and other components, which collects 

wastewater and drains it by means of gravity. A sewage-lifting unit can be part of a gravity 

drainage system. 

Fall line delay  

Non-vertical part of a wastewater downpipe with a constant cross-section as a connection of 

downpipe parts with an axial displacement of up to 10 m maximum length. 

Drop distance (fall height) 

Vertical section of a single connection line.  

Greywater 

Wastewater free of feces. 

Main pipe  

Sewerage pipes, which are laid in the ground under the foundations or in the floor, slab and 

to which wastewater downpipes, rainwater downpipes or drainage objects are directly 

connected. 

Main ventilation  

Extension of a vertical wastewater downpipe above the last connection to above the roof, the 

end of which is open to the atmosphere. 

Domestic wastewater 

Wastewater from kitchens, laundry rooms, bathrooms, toilets and similar rooms. 

Industrial wastewater 

Wastewater modified and contaminated after industrial or commercial use, including cooling 

water. 

Line for direct auxiliary ventilation   

In addition to the wastewater downpipe, there is an additional ventilation pipe, which is 

connected to the wastewater downpipe on each floor. 

Line for indirect auxiliary ventilation  

Additional ventilation pipe at the upper end of an individual or collective connection pipe, 

which either is routed above the roof or flows into the main ventilation.  

Ventilation lines (L)   

Piping system that compensates for pressure fluctuations within a drainage system, aerates, 

and de-aerates the drainage system. 

Relevant backflow level 
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The highest level to which the water can rise due to a backwater in the development channel 

outside the property (usually a road channel).  

Mixed system 

Drainage system that drains rainwater and sewage in one pipe. 

Rainwater 

Water from natural precipitation that has not been contaminated by use. 

Backwater valve  

Device which is either installed directly in a pipe of a drainage system or integrated in a floor 

drain or drain fitting and which protects buildings, i.e. rooms located below the relevant 

backflow level, against backflow. 

Backwater lifting system   

System, consisting of a backwater valve with upstream overflow to the wastewater-lifting unit 

with collection chamber. 

Collective connection line  

Pipe for receiving the wastewater from several individual connection pipes from the first 

incoming individual connection pipe to the point where it joins a wastewater downpipe, 

rainwater downpipe or collection or ground pipe. 

Collecting line 

Horizontal pipe laid on the wall or ceiling, which drains wastewater from wastewater 

downpipes, rainwater downpipes or individual and/or collective connection pipes. 

Wastewater (WW)  

Collective term for grey water (feces-free) and black water (containing feces). 

Wastewater down pipe  

Downpipe (generally vertical), which drains dirty water from the sanitary drainage objects. 

Black water 

Wastewater containing feces. 

Separation system 

Drainage system that drains rainwater and wastewater in separate pipes. 

Bypass line   

Secondary line in the area of a downpipe distortion or in the area where a wastewater 

downpipe joins a collection or ground line.  

 

 

 

Ventilation 

Ventilation of individual or collective connection pipes that are connected to the dirty water 

down pipe, the main ventilation or the direct secondary ventilation on the same floor. 
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9.4 Execution requirements  

Worldwide, and especially in Europe, many different drainage systems are used. These 

different systems, which are due to historical/technical backgrounds, could not be combined 

into a single drainage system at European level. For this reason, four system types were agreed 

upon throughout Europe.  

System definition 

Drainage systems can be divided into four systems. It is pointed out that in Austria, system I is 

to be used for wastewater. 

System I  

Single down pipe system with partially filled connection pipes. 

The partially filled connection pipes are designed for a filling level of 0.5 (50%) and are 

connected to a single wastewater downpipe. 

System II  

Single down pipe system with connecting pipes of small dimensions.  

The connecting pipes of small dimensions have a filling degree of up to 0.7 (70%) and are 

connected to a single wastewater downpipe. 

System III  

Single down pipe system with fully filled connection pipes. 

The fully filled connection pipes have a filling level of 1.0 (100%) and each connection pipe is 

separately connected to a single wastewater downpipe. 

System IV  

System with separate wastewater down pipes. 

The drainage system is divided into grey water and wastewater. One down pipe that drains 

wastewater from toilets and urinals and one down pipe that drains wastewater from all other 

drainage objects. 

Mixed system, Separation system 

Generally, wastewater and rainwater in buildings must be drained in separate pipes. 

Mixed system 
If wastewater in the street sewer is discharged according to the mixed system, wastewater 

and rainwater must be discharged in separate pipes. This separation is to be maintained - 

depending on the local conditions - as far as possible until it flows into the street canal. 

Exceptions may be made in this respect.  

The filling degree of the wastewater pipe is to be dimensioned with max. 70%. 

The filling degree of the rainwater pipe is to be dimensioned with a maximum of 80 %. 

Separation system 
If wastewater is discharged in the street sewer after the separation system, wastewater and 

rainwater must (without exception) be discharged in separate pipes. 



 

  
 

 
 

Page 50 of 62 

Execution requirements 

This section sets out some basic design requirements for drainage systems. Due to the large 

number of these, only an excerpt is given here. The listed requirements are quoted from the 

documents ÖNORM EN 12056-2 and ÖNORM B 2501. 

General requirements 
There must be a drain point under each tap in buildings. 

Drainage objects connected to a drainage system must be connected with an odor trap to 

prevent sewage gases from escaping into the building. The odor trap height (H) must be at 

least 50 mm. 

The nominal diameter of drainage pipes must not be reduced in the direction of flow. 

Drainage pipes are often used to ventilate external ground/collection pipes or drainage 

systems. Care must be taken to ensure that ventilation lines open to the atmosphere are 

installed where necessary. 

No wastewater pipes may be laid through rooms in which transformers for the conversion of 

high to low voltage are installed. 

In rooms with systems for liquid fuels, only a floor drain in combination with a fuel oil barrier 

in accordance with ÖNORM EN 1253-5 may be installed. In rooms with installations for 

liquefied gases, in the vicinity of liquefied gas filling stations and in rooms in which work is 

carried out with hazardous substances heavier than air (e.g. chlorine gas) or such substances 

are stored, only a floor drain may be installed which permanently prevents the penetration of 

gases into the sewer system. 

Main pipes in or under statically effective foundation plates must be arranged so that the 

pipes can be renovated or replaced at any time without endangering the statics of the 

component. 

The noise behavior of a drainage system in connection with the building structure must be 

considered during planning and installation. 

Inside buildings, the possibility of condensation forming on the pipe surface must be 

considered with rainwater pipes and this must be prevented by suitable measures. 

Under no circumstances may room ventilation and WC pan extraction systems lead into 

drainage pipes and their ventilation ducts. 

For semi-detached and terraced houses, separate downpipes, collecting and ground pipes 

must be arranged within the building for each object. 

After emptying and cleaning, abandoned ground pipes, shafts, chambers, etc. must either be 

closed and filled in with hygienically safe, inert material or bricked in. 
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Hygiene 
Drainage systems must be designed and installed in such a way that the health and safety of 

users and persons in the building is not affected by: 

• Leak in the system, 

• Backflow of wastewater into the building, 

• Discharge of sewer gases into the building, 

• Contamination of the drinking water system. 

Cooling systems, fish crates and similar containers for foodstuffs as well as overflows and 

drains of containers and equipment directly supplied from a drinking water supply (e.g. safety 

valve of a hot water storage tank) must not be directly connected to the drainage pipe. 

Water and gas density 
Drainage systems must be sufficiently water- and gas-tight against the operating pressures 

that occur. No odors or sewer gases may escape into the building from pipe systems inside 

buildings. 

Pipe connections must be able to withstand all expected stresses. They must allow slight 

movements without any risk of breakage or leakage and be root resistant. 

Each drain must have a secured water inlet to supplement the seal water. If this water inlet 

cannot be ensured, the drain must have a mechanical gas-tight cover in addition to the odor 

trap. 

Rainwater drains in the mixed system must be frost-protected in occupied areas, e.g. for roof 

terraces, pergolas, and must be provided with a drain trap. 

Backwater protection 
The relevant backwater level shall be set 15 cm above the level of the next sewer manhole 

with open channel or inlet grating seen against the direction of flow. 

If the relevant backwater level is not obviously recognizable, it must be determined 

considering the local conditions, such as terrain elevations and crests on the one hand and 

road depressions, underpasses and flood plains on the other. 

Wastewater generation below the relevant backwater level 
In many cases, there are drainage objects in buildings that lie below the relevant backwater 
level. For example, this could be a toilet or a washbasin in the basement of a house. 

Discharge with gradient to public sewer 
If the disposal point is below the relevant backflow level, the wastewater shall be pumped 

into the sewer by means of a wastewater lifting system (with backflow loop) or a backflow 

lifting unit. 

A wastewater lifting system or backwater lifting system can be omitted if the following 

requirements for the use of backwater valves are met:  

• rooms are of subordinate use, i.e. that no essential material assets or the health of the 

occupants is impaired if the rooms are flooded, 

• the circle of users is small and a WC above the backflow level is available to them, 
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• in case of backwater, the use of the drain point can be waived. 

Discharge without enough gradient to the public sewer 
If there is no sufficient gradient to the sewer or a disposal point is below the relevant backflow 

level, the wastewater must be pumped into the sewer using a wastewater-lifting unit with 

backflow loop. A wastewater lifting system for discharging rainwater into the public sewer 

must be installed outside the building. If a wastewater downpipe with a sufficiently 

dimensioned main ventilation above the roof is available, the pressure pipe of a wastewater 

lifting system may be connected to this wastewater downpipe. 

Backwater protection for grease separator systems 

Wastewater generation above the relevant backwater level 

Backwater protection is not required if the installation location of the grease separator is 

selected in accordance with ÖNORM EN 1825-2 in such a way that the rest water level is above 

the relevant backwater level. 

Wastewater generation below the relevant backwater level 

Discharge with gradient to public sewer 

If the rest water level of the grease separator system is below the relevant backwater level, 

the grease separator system must be secured against backwater. As backwater protection, 

wastewater lifting systems with a subsequent backwater loop or backwater lifting systems, 

each with a mains-independent warning device, are to be provided. The grease separator 

system and the wastewater lifting system must be ventilated separately. A wastewater lifting 

system or backwater lifting system can be omitted if it is ensured that the use of the drainage 

point can be omitted in the event of backwater. In this case, only type 3 backwater valves in 

accordance with ÖNORM EN 13564-1 are permitted. 

Discharge without enough gradient to the public sewer 

If the grease separator system is below the relevant backflow level, the wastewater must be 

pumped into the sewer by means of a wastewater lifting system, with a backflow loop 

according to ÖNORM EN 12056-4. If the wastewater flow must not be interrupted, a double 

wastewater-lifting unit is required. The collecting or basic pipe between the inlet of the 

pressure pipe and the public wastewater channel must be designed according to the pressures 

that occur. 

Wastewater quality 
Suitable facilities, such as separators or neutralization plants, shall be provided for wastewater 

containing hazardous, toxic, nuisance or other substances, which attack the materials of the 

pipe system and have a detrimental effect on the operation of drainage systems or 

wastewater treatment. Domestic or animal waste (e.g. garbage, manure) and wastewater 

from agricultural operations (e.g. from cesspools) may not be fed into drainage systems 

(house canals, street canals). Waste shredders must not be installed in drainage systems.  
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10) Rainwater utilization 

10.1 General information 

The use of rainwater has recently been considered more and more often by the building 

owner. In the building permit of the individual municipalities this use is also already 

prescribed, often the accumulated rainwater has to seep away on the own property and 

therefore a use of this water is obvious. 

The rainwater is collected and can be used for the following applications: 

• Garden irrigation 

• WC flushing 

• Washing machine water 

Up to 71 l/person and day can be saved by using rainwater. 

10.2 Why use rainwater? 

The following reasons should convince us to make the investment costs for rainwater 

utilization. 

Rainwater for a future worth living: Environmental protection is necessary to keep the world 

worth living for our children. With a rainwater utilization system, you are actively committed 

to the environment and thus to the future of our children. 

Environmental awareness in the zeitgeist: With a rainwater utilization system, you show that 

you can combine modern technology with ecological awareness. This is contemporary. 

Rainwater utilization can do a lot: Thanks to modern technology, rainwater is used reliably 

and hygienically harmlessly for garden irrigation, but also for the operation of toilets, washing 

machines and many other areas where the use of valuable drinking water would be a waste. 

Rainwater utilization is state-of-the-art environmental technology: The environmental 

technology of our specialist companies in the field of rainwater utilization enjoys the best 

reputation worldwide. Your plumbing and heating engineer has the knowledge to integrate 

this technology into your building services with professional competence. 

Using rainwater saves money: Up to 60 % of drinking water can be saved by using rainwater 

- in many places there are also subsidies. Even more important, however, is the conservation 

of the vital resource water. 

Rainwater utilization - as natural as waste separation: Rainwater utilization will soon be as 

common as waste separation. This is an important prerequisite for getting involved in 

rainwater utilization right now. 

Rainwater utilization in the house is safe: Modern rainwater utilization systems meet the 

high requirements of German water regulations (which are among the strictest in the world) 

easily and safely. 
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With rainwater utilization, you are self-sufficient: New technologies give us back a bit of 

independence from the utilities.  

Rainwater utilization - Technology with a future: In recent years, we have recorded a 

disproportionately high increase in the installation of rainwater harvesting systems - this too 

is proof that your investment is future-proof. 

10.3 Basics of rainwater utilization 

Determine yield 

First, the catchment area must be determined. This includes the roofs of buildings including 

the roofs of outbuildings, e.g. garages or carports, if they are fed in for rainwater utilization. 

Only the projected area is ever used for the catchment area. 

Annual precipitation of the place of residence, e.g. Austrian average value 1200 mm 

(corresponds to 1200 liters per m2) multiplied by the roof area (length x width at the height of 

the eaves). The result is 75% of the available yield. The losses occur when the roof is wetted, 

and the storage tank overflows. 

Local precipitation data can also be obtained from the responsible weather office. 

Determine demand 

The required water demand for rainwater must also be determined in order to select an 

optimal storage tank size. 

Determine storage size 

Experience has shown that an optimal storage size can hold approximately the supply for 3 

weeks. 

• The water quality in the storage tank decreases with larger storage volumes 

• With smaller volumes the need for replenishment of drinking water is too high 

• If rainwater is primarily used for garden irrigation, the range of the tank may also be 

extended 

• Avoid oversizing a storage tank 

• Periodic overflow of the storage tank is desired 

• Overflow supports the self-cleaning of rainwater 

• Surface contamination is rinsed out (skimmer effect) 

Selection of the investment system 

Generally, only high-quality products should be used for the core of a well-functioning 

rainwater utilization system. Inefficiency and low wear resistance with many cheap products 

are paid dearly during operation. 

Requirements for a pump or a domestic waterworks: 

• Demand-oriented design saves energy 

• High efficiency, low electrical and hydraulic losses 
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• Use of non-corrosive materials 

• Operational safety due to high-quality mechanics 

• Low noise emission 

• Dry-running safety 

• No stagnation areas for water inclusions 

Calculation basis 

Determination of the roof area: 

 
Catchment area: A = a x b (m²) 

Discharge coefficients: 

• Flat roof, planted = Discharge coefficient: 0.20 

• Gabled roof, planted = Discharge coefficient: 0.25 

• Flat roof, gravel ) = Discharge coefficient: 0.60 

• Flat roof, panels = Discharge coefficient: 0.70 

• Saddle roof, tile = Discharge coefficient: 0.75 

• Saddle roof, panels = Discharge coefficient: 0.80 
 

The discharge coefficients are used to calculate the storage tank size. In the case of planted or 

bitumen-covered roofs, the use of rainwater systems should be checked in each individual 

case. 

Filtering 

The roof drainage water is to be passed through a filter before being stored; a mesh size of 

0.3 to 1.8 mm has proven to be economical. 

• It has been shown that a mesh size between 0.3 mm and 1.8 mm ensures both good 

filtering and a good service life of the filter (compliance with the criteria for building 

drainage according to DIN EN 12056) 

• Max. of 300 l/(s x ha) must be able to pass the filter without backwater 

• Passability even when the filter is clogged, or the tank inlet is shut off 

• The cable cross section must be guaranteed throughout 

• With free connection to the duct, the ball passage must be maintained throughout 

Criteria for the selection of the filter: 

• Good accessibility 

• Simple cleaning without follow-up costs 

• Maintenance must be quick and easy 

• Low maintenance 

• Frost resistance 

• No clogging or clogging of the filter, no germs, no algae  
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• Reliable filtration of coarse and small particles from roof runoff water 

• Long-term good filter effect with high efficiency 

• High material resistance 

• If possible, first discard (see Vortex Fine Filter (WISY)) 

Storage 

Rainwater storage tanks are not only used for the pure storage of roof drainage water. A 

biological self-cleaning process also takes place. The cleaning performance depends on the 

water flow in the tank and the design of the inlet, overflow and suction. This applies to both 

outdoor and indoor storage tanks 

Storage requirements: 

• Reservoirs are building products, therefore special attention must be paid to durability 

• Dimensional stability 

• Buoyancy safety 

• Permanent water and light impermeability 

• Frost resistance 

• Calmed inflow of the precipitation water 

• Safe overflow, avoidance of backwater, sewer gases and small animals 

• Good accessibility 

• Permanently sealed pipe inlets for inlet, outlet and technical empty pipe 

A distinction is made between external and internal storage tanks. External storage tanks are 

manufactured much more often than the internal version. 

Indoor storage tanks are suitable for retrofitting or renovation or in new buildings when 

earthworks are not required. The internal storage tanks are usually designed as battery tanks 

(see fuel oil storage tank) and are therefore flexible in terms of volume. Indoor storage tanks 

require an overflow above the backwater level. Otherwise an inlet barrier must be installed, 

since even a lifting unit does not provide 100% protection against flooding. Ground storage 

tanks are always preferable to internal storage tanks. There is no clear recommendation 

whether storage tanks should be made of concrete or PE. 

Concrete storage tank: 

• Suitable for installation in traffic and parking areas 

• Are usually ready for connection with integrated filter, inlet and overflow 

• High stability for outdoor use 

• Flexible holes for inlet and overflow as well as variable installation depth 

• With calculated buoyancy control insensitive to high groundwater levels 

• Assembly effort is higher due to crane use 

• Excavation pit must be easily accessible 

• Load capacity class A-D 

Polyethylene (PE) storage tank: 

• Low weight enables convenient transport 
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• Easy settling into the excavation pit 

• Well suited for difficult to access excavation pits 

• Are usually ready for connection with integrated filter, inlet and overflow 

• Load capacity class A-D 

Cover Load 
Class A: Walkable Pedestrian paths, cycle tracks 15 kN 

Class B: Conditionally passable Pedestrian routes, pedestrian zones, car 
parking areas, parking decks 

50 kN 

Class C: Restricted passable kerb area (up to 0,5m under the road 
surface) 

125 kN 

Class D: Passable Roadways, hard shoulders, parking 
areas, suitable for trucks, logistics and 
industrial areas with forklift traffic 

400 kN 

Class E: Passable Dock facilities, airport taxiways - kN 

Class F: Passable Airport taxiways - kN 

Table 11: Load Capacity 

It is also possible to convert former septic tanks or oil tanks for rainwater utilization, but this 

requires professional cleaning and lining. 

Inlet, overflow and drain lines 

The dimensioning, regular inspection and maintenance, as well as the selection of the pipe 

materials to be used must be in accordance with ÖNORM EN 12056 and the underground 

drainage pipes must comply with EN 476. Overflow pipes must be fitted with an odor trap and 

the penetration of small animals and sewer gases must be prevented. The installation parts 

must not reduce the cross-section. The floating layer in the storage tank must be drained 

through the overflow pipe. Ventilation pipes shall be arranged so that surface water, leaves 

and rubbish or small animals cannot enter the reservoir. 

The rainwater is cleaned in 3 stages: 

1. filtration e.g. vortex filter or downpipe filter 

2. sedimentation in the reservoir (sedimentation) 

3. overflow 

After filtering, the precipitation water is stored in the tank. The storage tank also serves as a 

further purification stage. The oxygen-enriched rainwater is led downwards in the storage 

tank via a flow-calmed inlet without turbulence. Dirt particles, which are heavier than water, 

form a bottom sediment layer, which takes over a clarification function through constant 

oxygen input and microbiological processes. 

With reliable filtering in front of the cistern, the sediment layer only grows by a few 

millimetres a year, so the cistern should only be cleaned at long intervals (5 - 10 years). Only 

with a calmed inflow, there is no constant turbulence of the sediment layer on the one hand, 

and on the other hand, oxygen is introduced into the sediment layer even with small amounts 

of rain. 
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The purpose of the overflow is to ensure that when the cistern is full, the water can be fed 

into the canal or an infiltration system. Through the overflow, a further cleaning stage of the 

reservoir is achieved by flushing off floating particles such as pollen, etc. A periodic overflow 

of the memory is definitely desired. The overflow of the tank supports the self-cleaning of the 

rainwater by flushing pollutants floating on the surface of the storage medium out of the tank. 

The diameter of the overflow must be dimensioned at least as large as the feed line and must 

be below the feed line. 

Siphon and small animal barrier protect the reservoir from sewer gases and animals. The 

reservoir must be protected against backwater from the sewer or infiltration system. If the 

overflow is not backwater-proof connected to an infiltration system or a rainwater sewer, a 

backwater seal is sufficient. When connecting to a combined sewer, on the other hand, a 

lifting unit must be used if there is a risk of backwater. This lifting unit is designed according 

to DIN 1986-100 with r5,100 (5 minutes for a 100-year rainfall event). 

The water should be extracted by means of a floating suction pipe, because here the filter 

attached to a floating ball extracts the clean water below the water surface. If a foot valve is 

permanently installed, the rigid suction pipe must end high enough above the cistern floor 

that no suction is drawn from the sediment layer. 

Calculation example:  

Calculation of yield: 

• Precipitation amount per year = 1000 l/m² 

• Projected roof area = 100 m² 

• discharge coefficient = 0.75 

This results in a rainwater yield/year of 75,000 l/year. Divided by 365 it results in 205.5 liters 

per day. 

Demand assessment 

Toilet without economy button (per person) = 14 m³/year 

Washing machine (per person) = 6 m³/year 

Therefore, the demand per person is 20 m³/year. If there are four persons in a household, this 

results in a demand of 80 m³ per year. 

If we include garden irrigation (6m³/year per 100 m²) and assume 200 m² of garden surface, 

an additional 2 * 6m³ = 12m³/year are added to the 80 m³, resulting in 92 m³/year of demand. 

Divided by 365 a daily demand of 0.252 m³ /day = 25.2 liters per day. 

Storage determination 
A stock for 2 to 3 weeks is considered optimal.  
Daily demand in m³ multiplicated by 15 days equals the storage demand in m³. Therefore, 
0.252 m³ * 15 = 3.78 m³ storage demand. 

The following documents were taken from a brochure by umweltberatung.at (utilize 

Rainwater): 

Dimensioning of a rainwater utilization system 
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The correct size of the memory is of crucial importance. If the volume is too small, the 

efficiency of the system is reduced. If the system is too large, the long service life of the water 

can lead to hygienic problems and odor problems. 

The size of the storage tank depends on the roof area, the amount of precipitation and the 

respective consumption data. As an empirical value for existing systems, an average storage 

tank size of 1 to 1.5 m2 per person can be assumed. Before planning the system, it is essential 

to carry out an exact calculation of the storage size. 

Calculation of the storage size 

A simple formula can be used to calculate the rain yield, the rain requirement and the 

optimum storage size. The following information and calculations refer to a design period of 

one year. 

Rain yield 

This provides you with information about the amount of rainwater that is theoretically 

available to you throughout the year. Losses due to overflow are not considered here. 

The projected roof area is the floor area of the house, regardless of the pitch or roof shape. 

The precipitation value indicates the local annual rainfall. It can be read from rainfall maps or 

obtained from the responsible municipal office or the Central Institute for Meteorology. The 

discharge coefficient is a measure of the rain retention capacity of the roofing material. The 

smaller the value, the more water is absorbed or evaporated by the roofing material. 

Discharge coefficients 

• Glazed clay bricks – 0.9 

• Clay bricks, slate, concrete blocks – 0.8 

• Flat roof with gravel fill – 0.6 

• Green flat roof – 0.4 

Calculation of the rain yield 

Multiply the projected roof catchment area (in m2) by the annual precipitation (in l/m2) and 

the discharge coefficient. 

roof area (m2) x precipitation (liter/m2) x discharge coefficient = yield (liter) 
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10.4 Exercise example 

Determine a rainwater harvesting system: 
Basic roof area 13 x 11m (monopitch roof with 7° roof pitch and pure zinc covering) 4 person 
household with 1350m² ground (of which approx. 1000m² greened) 
Location: Graz Umgebung (precipitation data) 
Calculate the memory size using both methods! 
 

                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              

(Solution: Storage size 5m³ or 7m³) 
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