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Scope:
– hygiene means the totality of all efforts and 

measures taken to prevent direct or indirect 
impairments of health and well-being 
(discomfort) in individual users. 

– maintaining the proper water quality within the 
water installation in buildings
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Scope:
– main informations on the design, installation, 

start-up, use, operation and maintenance of 
water installations in buildings

– sensitizing of designers and technicians for the 
topic hygiene in water installations in buildings 

– suggestions for the practical work (maintenance, 
effects on microbiology, potential causes and 
measures in practical work, checklists)
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Content/Chapters:
– drinking water directive (98/83/EC): the 

proposal of revision (risk analysis, WSP)

– terms and definitions

– abbreviations, designing symbols

– fundamentals of hygiene and water quality

physico-chemical water quality

water quality and microbiology –
microorganisms/biofilms/VBNC/nutrients

maintaining water quality

biostability in networks
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Main causes of contamination

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG

• Improper storage and transport of components 

(damaged packaging of components)

• improper design (over-dimensioning of storage 

and pipes)

• disuse (empty residences, vacation)

• stagnation (dead legs) 

• components infected during inappropriate  

manufacturing processes (e.g. improper 

lubricant, hygiene)

Source: Exner u. 

Tuschwitzki, 

1984
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Main causes of contamination
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• corrosion damage or significant limescale in the 

pipes

• temperatures below 55 °C in the hot water 

system 

• temperatures in excess of 25 °C in the cold-

water system

• sources for nutrients, e.g. polyphosphate                                                         

by dosing corrosion inhibitors

• lack of regular inspection and maintenance
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Technical deficiencies
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transportation to the

construction site

Hygiene at the construction site?
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Technical deficiencies
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Room temperature higher than 25 °C –

softener before dialysis (medical centre)

Heat from PWC-H circulation to the

wall – danger for PWC
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Technical deficiencies
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Heat transfer from PWH to PWC via extraction fitting –

direct connection to the circulation
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Legionella – Growth temperature
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Water temperature 

and legionella growth 

rate (according to 

Exner M. 2009):

Colors in the diagram 

represents the relative 

health risk from red 

(high) to green (low); 

Black line defines the 

temperature range of 

the best legionella 

growth rate.
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Sufficient flow - Biofilm
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• Stagnation - loose biofilm

• Sufficient flow - stable 

biofilm

• Strong change in flow 

velocity after several years of 

use: Biofilm can be pull off, 

bacterial contamination is 

possible!

Pseudomonas-Biofilm 0,03 m/s

Pseudomonas-Biofilm 1 m/s
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VBNC - viable but not culturable
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• Slower growth rates of bacteria in the 

biofilm. The bacteria partially show a 

reduced metabolism - survival strategy 

(known since 1991)

• stressors for the cells:                             

lack of nutrients, high temperature, osmotic 

pressure, presence of biocides, lack of 

oxygen, pH value, radiation
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VBNC - viable but not culturable

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG

• overestimation of 

effectiveness of 

disinfection

• suitable conditions are 

generated again: bacteria 

can reproduce again, i.e. 

they can be cultivated and 

can be infectious. Source: H.-C. Flemming 2010
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Content/Chapters:
– design, assembly and start-up:

design rules (sanitary room book)

structural requirements – avoiding hot spots/PWC

dimensioning and pipe routing

selection of materials

corrosion and scaling

operating instructions, maintenance plans

monitoring of parameters

transport, storage and construction

assembly, leak-test and start-up
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Sanitary room book

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG
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Protection of potable water

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG
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Plumbing materials

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG
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Example for a potable 

water installation with 

horizontal distribution 

lines and separated shafts 

for potable water hot 

(PWH) and cold (PWC); red 

lines: potable water hot 

PWH; purple line: potable 

water cold PWH-C; green 

lines: potable water hot 

circulation PWH-C; HVL: 

feed line of the heating 

system; HRL: return line 

of the heating system 

[Schauer et al. 2018].
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Content/Chapters:
– use and mode of operation:

measures in case of interruptions 

of operations, sampling (control points), 
disinfection

- maintenance

preventive maintenance, inspection,       
corrective maintenance, improvement

engineering and hygienic deficiencies

refurbishment

- checklists (maintenance, hygiene plan, 
measures, hygienic working)
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Intended operation

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG
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Technical deficiencies
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Maintenance
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• Preventive maintenance: all measures 

(exchanging, cleaning, etc.) intended to 

retain the specified condition of an item so 

as to prevent any defect and avoid potential 

hazards. 

• Inspection: all measures serving to establish 

and assess the ac-tual condition of an item 
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Maintenance
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• Corrective maintenance: all measures 

(changing, repairing, refitting, cleaning, 

replacing) intended to restore the specified 

condition of an item. 

• Improvement: only such measures as 

improve the hygiene condition of the po-

table water installation, rather than mea-

sures improving comfort. 
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Next REHVA- guidebook ...
Proposal for the task force:

Energy efficiency in buildings - ventilation, 

heating, potable water heating and cooling

• Existing publications: REHVA-guidebooks 2, 

7, 9, 12, 15, 17, 18, 22, 26, 29, 30; 

• Type of publication: REHVA-Guidebook, 

printed book

• Target groups: researchers, industry, 

designers / Europe and USA/Australia

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG
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Thank you for your attention !

Dr. Christian Schauer, Head of the drinking water department, Viega Technology GmbH & Co. KG


