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Foreword

As the structures in Europe change, standards are being revised with
international validity (for all EU member countries). Country-specific
standards are being reworked to create internationally applicable

EN standards.

Country-specific standards or supplementary standards can continue
to exist as well, as long as they do not contradict or restrict the appli-
cable EN standards (e.g. Germany's DIN 1988).

In Germany the Trinkwasserverordnung 2001 (Drinking water regula-
tions) and the rules of the DVGW (German Technical and Scientific
Association for Gas and Water) also apply.

The standards are an official guideline for areas of application, usage,
installations, safety measures and maintenance. They are not laws
which must be obeyed, but they are used for purposes of clarification
in the event of legal ambiguities.

This guide is a practice-oriented aid for planning and configuring pres-
sure boosting systems in the water supply system.

Note:

On the following pages you
will find a status report on

the new European and German
standards.
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POTABLE WATER STANDARDS NN

New European and
German standards

Status report on the status of the new technical regulations
for potable water installations (TRWI), (Part 1)

MR. WOLFGANG PRUFROCK*

About 85% of the stan-
dardisation work of the DIN
(German Industrial Stan-
dard) has been determined
by European topics for
many years. This is obvious
to every standard user as
he encounters nearly exclu-
sively DIN EN standards
nowadays. This is also the
case for the area of potable
water installation, where
European standardisation
has increasingly found its
way, without, however,
allowing national sets of
standards to be completely
done away with yet.

The reasons for this are
manifold. The most impor-
tant ones will be named in
the following.

* Managing director of the standard
committee for water issues in the DIN
Deutsches Institut fiir Normung e.V.,
Berlin

1. Introduction

The realisation of the European domes-
tic market requires a unified European
set of standards, which has been
worked on for about the past 20 years
and which meanwhile exists to a very
large proportion. The processing of so-
called functional standards, which also
includes the standards for potable wa-
ter installation, has proven itself to be
more difficult than product standardisa-
tion. The first attempt at European har-
monisation in this area has proven to be
very difficult and tedious, since the na-
tional practices of doing things had an
inertia which was greatly over-estimat-
ed at the beginning of work. Thus, the
result of the European standard work,
presented here in the form of standard
series EN 806, is to be understood as
the 1st step of harmonisation, of which
none yet achieve the standardisation
depth comparable with DIN 1988-1to0 -
8. This requires a supplemental national
set of regulations parallel to the Euro-
pean EN standards, here, in the form of
revisions of the standard series

DIN 1988. Both processes are being
worked on right now at the same time.
The individual standardisation projects
will be briefly discussed with regard to
content and processing status. It is
planned to create another self-con-
tained, consistent complete standard
work from all the available DIN EN

and DIN standards, the "New TRWI"
("Technische Regeln fiir Trinkwasser-
Installationen” or "Technical Regulations
for Potable Water Installations"). This
concept will be explained with regard to
content, as well as a time frame intro-
duced for the realisation of the project.

2. On the way to European Technical
Regulations for Potable Water Installa-
tions (TRWI)

2.1. General
The standards for potable water installa-
tions are so-called functional standards,

which, as opposed to product standards,
are much more difficult to harmonise in
Europe. This has been clearly proven to
be the case in the last nearly 20 years of
past European standardisation processes.
The first attempt from the German side
to present the German standard series
DIN 1988 as a suggestion for the Euro-
pean standard series EN 806 was unfor-
tunately a complete failure, and after
many years of work on CEN/TC 164/

WG 2, a new approach had to be at-
tempted after several years of thinking,
before one finally had to return the
standardisation application to the ap-
plicant with the comment "not possible
at this time".

The reasons for the first failure were
basically the following:

« The German standardisation sugges-
tions derived from DIN 1988 could not
find a majority in the European expert
debate, since the differences in the
technical/craftsman traditions, as well
as the national sets of regulations,
were much greater than supposed.
The first European standard drafts for
EN 806-1"General", -2 "Planning" and
-3 "Calculation” were all rejected, and
it was necessary to find a new solu-
tion approach.

In the course of this new approach, af-
ter analysing the reasons for rejection,
new drafts were created, which were
reduced to the specifications on which
consensus might be reached. For partial
areas for which no consensus could be
expected, only references were made to
national regulations, whether it be gov-
ernmental provisions, standards or oth-
er specifications.

These reduced European standards,
which henceforth are to be assessed as
being the 15t step toward a European
consensus, then found a majority in the
European vote, and the standards were
published and implemented on a na-
tional level. Due to the numerous omis-
sions and references to national sets

of regulations, it became necessary,
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are to be performed. For German affairs,
itis still recommended to use DIN 1988
as a reference, since this introduced set
of standards completely describes the
technical issues in detail. The present
DIN No. |Issue Title EN No. |Issue Title status of the European and national
sets of standards for potable water in-
stallation can be seenin Table 1.

Table 1: Status of the European and German standardisation
for potable water installations

German standard European standard

1988-1 |12.88 General 806-1 |12.01 General
2.3. Structure and composition of the
1988-2 |[12.88 Design and installation 806-2 |06.05 Planning European set of standards for potable
806-4 |draft 04-07 and installation water installations
1988-3 |[12.88 Pipe sizing 806-3 |07.06 Calculation of the pipe
diameter 2.3.1.General
1988-4 |[12.88 Drinking water protection |17177  |05.01 Drinking water The European standartfls from the ar.ea
protection of water supply ar.e belpg cc?mplled in
CENAC164, which is being directed by
1988-5 (12.88 Pressure boosting - the French standardisation organisation
and reduction AFNOR. The TC 164 is divided up into
1988-6 |05.02 Fire fighting and fire pro- |- 13 work groups (WG). CENAC 164/WG 2
tection installations "Systems inside buildings", which is di-
1988-7 |12.04 Prevention of corrosion - rected by DIN, is responsiblg forthe
sl selig s'tandards on potable water mst.alla— .
tions. The subsequent explanations will
1988-8 |12.88 Operation 806-5 |In process. Operation provide information about the structure
and maintenance and content of the European work re-
sults which existed before.
Table 2: National options for pressure and temperature in potable water 2.3.2. DIN EN 806-1"General"
installations in accordance with EN 806-2 This standard makes definitions about
Design temperatures the terminology and the graphical sym-
Class for maximum for plastic pipe systems bols as t.hey are ltlsed inthe planning
. and design drawings. Furthermore, the
operating pressure Pressure Class Temperature fundamental objectives of a proper
PMA1.0 10 bar |1 60°C potable water installation, as well as
PMAo0.6 6 bar the responsible parties for planning,
PMA 0,25 25bar |2 70°C building and operation of the systems,
are named. This standard is oriented
to a great degree toward DIN 1988-1,
in addition to the European standards,  this regulation would lead to great diffi- so that there are no contradictions
to check the corresponding DIN set of  culties when successive individual parts when using either standard.
standards and to revise them, in order ~ from this series are withdrawn and re-
to provide German users again with a placed by the corresponding parts from 2.3.3. DIN EN 806-2 "Planning"
comprehensive and detailed set of reg- the EN standard series. The individual In this part, extensive and in some parts
ulations for potable water installation.  parts of the DIN 1988 contain numerous also considerable deviations from DIN
The work on the remaining European references to other parts, and the suc- 1988-2 are registered. This central part
standards and the supplementary DIN  cessive EN standards only incompletely from the EN 806 series has demanded
standards is in full swing, and in the fol- correspond to the parts from the the longest debates and has had the
lowing, a progress report as well as a DIN 1988 series with regard to content. most difficult consensus building, and
perspective for the goal being strived For these cases, CEN has defined a so- even in one of the early versions, did
for, the "New TRWI", will be given. called standard package, which means not get any agreement in the European
that the national standard series only final voting, so that the entire process
2.2. The still available standard series has to be withdrawn once the corre- had to be repeated with the publication
DIN 1988-1to -8 and the already exist- sponding European standard series is of a 2nd standard draft. In the second
ing European standards EN completely available. Thus, for a certain attempt, the paper was completely re-
Fundamentally, the European EN stan-  transition time, the already created vised and references were made to the
dards have to be implemented national- European standards will exist in parallel valid national regulations for many of
ly. In Germany, they are available as to the still completely existing standard the specifications which cannot be har-
DIN-EN standards. Conflicting national  series DIN 1988-1to -8. For this reason, monised at this time. This is a kind of
standards on the same topic/subject-  when composing tenders, offers, con- confirmation from the European stan-
matter are to be withdrawn. For larger  tracts, etc., an exact designation is al- dardisation committee that national
standard series which consist of several ways required with regard to according supplementary standards are still
parts, such as with DIN 1988-1to -8, to what standards the demanded services necessary. These options for national
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Table 3: Conditions for the applicability of the calculation

in accordance with EN 806-3

Parameter Value
Maximum in rising and 2m/s
flow velocity floor supply pipes:

In individual pipes: 4m/s
Pressure Static pressure: max 5 bar
Bl Flow pressure: min 1 bar
Flow time No constant consumption > 15 min

deviations refer, for example, to the di-
mensioning of the system in accordance
with the operating pressure and the op-
erating temperatures. The correspon-
ding data can be seen in Table 2.

This option was necessary, although
standardisation actually has the goal of
reducing the variants, so that the im-
portant partner countries, such as
France, England and Italy, could also
agree to the standard. In England, for
example, the unpressurised tank supply
is widespread (low-pressure system

2.5 bar). In France, the medium-pres-
sure system with 6 bar is used, and
Germany uses the high-pressure system
with 10 bar. With regard to the two tem-
perature classes for plastic pipe sys-
tems, an urgent request from Italy was
followed, where systems with a design
temperature of 60 °C are obviously
widespread. Further examples for open-
ing national options are specifications
for fire protection, noise control and for
potable water hygiene, for which special
national ordinances are to be observed
in Germany. With regard to materials for
pipes, fittings and pipe connection
types, all relevant products described in
the European standards are listed with
reference to these standards. Thus, all
materials made of metals, plastics and
composite materials which are used in
the member countries are included in
EN 806-2. The demand for European
approval for materials and components
in contact with potable water could not
yet be established in EN 806-2, since
this is being delayed by the EU-planned
EAS (European Acceptance Scheme).
Further chapters of the EN 806-2 have
to do with the installation of pipes, pro-
tection from temperature influences,
arrangement of check valves and ex-
traction valves, protection from pres-
sure surges in hot water systems, the
installation of water meters and the
treatment of potable water (for exam-
ple, for the purpose of water softening
or corrosion protection). The systems
for pressure boosting are treated in

somewhat more detail. For this, the
German suggestions from DIN 1988-5
were accepted to a large extent. The
further statements with regard to pres-
sure reduction, fire extinguishing sys-
tems and corrosion protection are very
short and kept general, and therefore
also call for a national supplementary
standard. The detailed main section 19
discusses special demands for open
supplied systems (via a roof tank). This
was a concession to the conditions in
the United Kingdom, where these sys-
tems are still widespread. For most oth-
er countries, these specifications only
have a very subordinate meaning, or no
meaning at all. In discussions with the
British colleagues, we found out that in
England, too, they are planning to
switch to high-pressure water supplies
long-term, but the large majority of
existing buildings are still supplied via

a roof tank and this system must there-
fore be included in the European stan-
dard.

The conclusion for EN 806-2 can be
summarised as follows from the German
point of view: The standard is the result
of a first attempt at European harmoni-
sation in the area of planning systems
for potable water installation. It is the
lowest common European denominator
and therefore only achieves a relatively
shallow depth of . Important parts are
not treated at all, or only unsatisfactori-
ly, and in many places, references are
made to national standardisation regu-
lations. The necessity for a national
supplementary standard is derived from
this, which has also been acted on by
the countries which have corresponding
national sets of regulations available.

2.3.4. EN 806-3 "Calculation of the inner
pipe diameter”

In this European project, too, a similarly

tedious path was trodden as with

EN 806-2, and there was only success

in the second attempt. The 1st standard

draft from October 1996 was about

80 pages long and discussed the simplified

method of calculation as well as four
differentiated calculation methods, one
each from France, Great Britain, Holland
and Germany. This was supposed to
open up selection options and make
agreement easier for the most impor-
tant CEN member countries. After car-
rying out the CEN survey (draft process)
and processing numerous comments/
opinions, the final voting, the so-called
formal vote, was carried out, and the
result was a majority for rejection.
There was an adjournment on this issue
as well for several years to determine
whether the project should be dropped
completely, or whether a second at-
tempt should be started on Part 2. As a
kind of redemption, a suggestion came
from our Swiss colleague, presented by
Mr. Bruno Stadelmann, to take over the
simplified method, practiced to a large
extent in Switzerland, as a model for a
European standard. CEN/TC 164/WG 2
followed this suggestion, especially in
recognition of the fact that it can only
be initially considered to be a first step
toward harmonisation when one realis-
tically assesses the situation in the
member countries, which means stan-
dardisation at a low level. This second
approach then easily jumped over the
voting hurdles, and the EN 806-3 could
be presented in April 2006. EN 806-3
defines two types of installations: the
so-called normal installation and the
special installation. The simplified cal-
culation method can only be applied for
the normal installation. For calculating
the special installations, references are
made to the nationally differentiated
calculation methods which are listed

in the informative Appendix C. For
Germany, reference is made there to
DIN 1988-3. The normal installation
especially covers the area of residential
buildings, which means single- and
multi-family houses with up to 5 floors
and the usual furnishings with kitchens
and bathrooms. A few important con-
straints for using the calculation
method can be found in Table 3. The in-
tended extraction fixtures are allocated
load units (LU), whereby 1LU is equiva-
lent to a fitting flow of 0.11/s.

Starting from the most distant extrac-
tion point, the LU values for the individ-
ual sections are added up, and the
nominal pipe diameters allocated to the
LU values for the various types of pipes
are gotten directly from the tables. The
probability of same-time use and the
peak flow derived from this are consid-
ered in the table values. The practical
execution of the calculation is explained
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using the example of a normal installa-
tion in a multi-family house with 5
apartments. In Switzerland, and also in
Germany, comparative calculations have
been carried out in the meantime,
which have shown that for purely resi-
dential buildings, the same nominal pipe
diameters are determined for the most
part using the method according to

EN 806-3 as with a differentiated calcu-
lation. This means that after determin-
ing the hydraulically required inner pipe
diameter, the next higher nominal pipe
diameter is to be chosen respectively,
which partially compensates for the in-
accuracies of the simplified method.

For larger buildings and especially for
the commercial area, however, the dif-
ferentiated calculation method is still
required in any case, which will be made
available again in the form of a revised
DIN 1988-3.

2.3.5. EN 806-4 (draft) "Installation”

EN 806-4 has to do with the installation
of systems on the building premises and
buildings, and thus also corresponds
with DIN 1988-2 "Planning and con-
struction”. Various methods for con-
necting pipes with each other, as well
as with tanks and fittings, are described.

All metal and plastic pipes commonly
used in potable water installation, as
well as multi-layer pipe systems are
taken into account. Pipe installation is
treated in detail, such as the position
of the pipes in the floor and walls (dis-
tances, free space), wall and ceiling
feed-throughs, pipe insulation, selec-
tion and arrangement of the extraction
and line fittings, as well as the labelling
of pipes and fittings. Another chapter
discusses the combination of compo-
nents made of different metals with
regard to lowering the risk of corrosion.
The measures for professionally com-
missioning the finished installation are
described in detail. The methods for fill-
ing and checking pressure are specified
according to the different material
groups, as well as flushing the pipes,
firstly for pure water flushing, and sec-
ondly for flushing with a water/air mix-
ture. Furthermore, various methods and
means for disinfecting the systems are
named, as far as this is required by na-
tional or local regulations. The disinfec-
tion of water tanks is especially dis-
cussed, which, in turn, is a concession
and demand for the common unpres-
surized systems in Great Britain.

In English residential construction,

one has one single potable water ex-
traction point, which is fed directly from
the low-pressure mains supply line, the
so-called "drinking water tap" in the
kitchen. The bathrooms are supplied
with water treated with disinfectants
from the tank in the attic. EN 806-4
contains 3 appendices: the "Normative
Appendix A", which contains additional
specifications about pipe joints and
connection methods, as well as the
“Informative Appendix B", with a
method for calculating and compensat-
ing for the effects of heat on plastic
pipes. The results of these calculations
are to be observed when planning the
pipe supports. The also "Informative
Appendix C" provides guide values in

a table for the maximum distances for
pipe supports for pipes made of metal.
The objection deadline for standard
draft DIN EN 806-4 was May 31, 2007.

It remains to be seen what degree of
acceptance the paper will achieve in the
European survey. The German installa-
tion trade has already reported clear
criticism, which may make a national
supplementary standard necessary for
this part of EN 806 as well.

(to be continued)
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New European and
German standards

Status report on the status of the new technical regulations
for potable water installations (TRWI), (Part 2)

MR. WOLFGANG PRUFROCK*

About 85% of the stan-
dardisation work of the DIN
(German Industrial Stan-
dard) has been determined
by European topics for
many years. This is obvious
to every standard user as
he encounters nearly exclu-
sively DIN EN standards
nowadays. This is also the
case for the area of potable
water installation, where
European standardisation
has increasingly found its
way, without, however,
allowing national sets of
standards to be completely
done away with yet.

The reasons for this are
manifold. The most impor-
tant ones will be named in
the following.

* Managing director of the standard
committee for water issues in the DIN
Deutsches Institut fiir Normung e.V.,
Berlin

2.3.6. ENw "Drinking water protection”
This standard also belongs to the
whole complex of potable water instal-
lations. It was created by another
workgroup of the CENAC 164 and un-
fortunately was not numbered as part
of the standard series EN 806.

The standard contents correspond well
with the content of DIN 1988-4. For
example, the 5 hazard classes for the
harmful effects on potable water as a
result of backflow or back-suctioning
can be found here, designated as cate-
gories 1to 5. Graded according to the
hazard potential of the five fluid cate-
gories, the respectively suitable pro-
tective equipment is allocated by
means of a protection matrix. The pro-
tection equipment systematics consid-
er all constructions introduced in the
member countries, each labelled with
two capital letters. For example, the
constructions AA, AB, AC and AD stand
for four different constructions for the
free outlet. In an extensive "Normative
Appendix A", in the form of data
sheets, all safety equipment is listed
with an abbreviation, graphical symbol,
definition, functional requirement,
product specifications as well as re-
quirements for installation. These data
sheets are also the basis for developing
the European product standards for the
various safety valves, which meanwhile
exist to a large extent. The "Informa-
tive Appendix B" provides a few exam-
ples for the allocation of different flu-
ids for categories 1to 5, e.g. heated
water in the sanitary area category 2
(fluid without health hazard) or water
from washing machines and dishwash-
ers, category 5 (health hazard due to
pathogens). This allocation was unfor-
tunately not very successful, since for

the multitude of cases which occurin
practice, especially in the commercial
area, an exact allocation to one of the
categories is not possible, which leads
to uncertainties when applying the
standard. The very detailed application
matrix contained in the standard draft
was discarded without substitution in
the course of the objection delibera-
tion. To help the German user, an ap-
plication matrix made up of 63 items
was added to DIN EN 1717 in the form
of a "National Appendix". The individ-
ual extraction points and fittings are
listed In the columns of this matrix,
and in the rows, the suitable safety
valves. The fields with safety valves
not commonly used in Germany were
specially marked by a grid pattern.
With this and a few other supplements
in the "National Appendix", with

DIN 1988-4, a nearly comparable regu-
lation level was reached. Finally, the
“Informative Appendix C" of EN 1717
should be mentioned, in which a
potable water installation analysis is
described with regard to potential
backflow and contamination hazards.

2.3.7. EN 806-5

“Operation and maintenance”

For this part, there is only a preliminary
consultancy document, which, for the
most part, is derived from the English
translation of DIN 1988-8. For this part,
too, the German experts in

CEN/TC 164/WG 2 require that as many
of the regulations introduced in
Germany be established in EN 806-5.
To what degree this actually happens
will be shown in the further delibera-
tions and the results of the European
surveys and voting, which will take
place in 2007/2008.
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Con- |DINNo [Shorttitle Replace- Areas to be [National Processing
secu- ment integrated  |supplements |status
tive no. for DIN for
1 EN 806~ |General 1988-1 - - Standard
2001-12
2 1988-20 [Planning 1988-2 DWGW Wss1, [EN 806-2 Standard model
(partial) VDI 6023
3 1988-30 |[Pipe sizing 1988-3 DVGW Ws553 [EN 806-3 -
4 1988-40 |Installation 1988-2 (par- |ZVSHKMB EN 806-4 -
tial) Flushing MB
Leak-tightness
5 EN1717  |Drinking water protection 1988—4* - - Standard
(partial) 2001-05
6 1988- Drinking water protection 1988—4* - EN1717 Standard draft
400 (partial) manuscript
7 1988-500 |Pressure boosting 1988-5 - EN 806-2 -
and reduction
8 1988-50 [Operation and maintenance (1988-8 EN 15161 EN 806-5 -
9 1988-60 |Fire fighting and fire 1988-6 - - Standard model
protection installations
10 1988-70 |Prevention of corrosion 1988-7 - - -
and scaling

3. The concept for a "New TRWI"

3.1. Reasons for a transitional regula-
tion

The introduced European standards as
well as the national supplementary
standards in the form of revisions of
individual parts of the standard series
DIN 1988-1to -8 form the building
blocks for a "New TRWI". The goal is to
provide the standard users with anoth-
er complete and self-contained, con-
tradictory-free set of standards for
potable water installation. As ex-
plained, the existing European work
results right now do not meet this de-
mand. On the other hand, they are in-
tegrated in the DIN set of standards as
DIN-EN standards, and therefore have
the same status as the purely national
DIN standards. The European standards
also are subject to a 5-year review ses-
sion, and the final objective, of course,
is to reach a state which makes the na-
tional supplementary standards on the
same topic unnecessary.

After several discussions, the responsi-
ble expert panel on the standard com-
mittee for water issues has developed
a concept for the development of the

national supplementary standards, and  Table 4:

the goal is to present a common set of  Building

standards from DIN and the DVGW. blocks of the
"New TRWI"

3.2. The system, European standards
and supplementary German standards
The individual building blocks of the
"New TRWI" are shown in Table 4. The
two-digit and three-digit part num-
bers were selected in order to establish
a relationship with both the previous
standard series DIN 1988 as well as the
European standard series EN 806. In a
revision of the European standards, it
was thought to include the German
supplementary standards as sugges-
tions in order to reduce the number of
necessary German supplementary
standards in this second step, or to
make them completely unnecessary.
Working committees were assigned to
work on the national supplementary
standards, and preliminary work results
in the form of standard guidelines and
manuscripts for standard drafts are al-
ready available.

In the selection of the TRWI building
block selection, it is decisive what
quality and to what degree of standard
depth the European work results have

reached or will still reach and what
supplementary standard requirement
is still derived. For the two parts

EN 806-4 and -5, which are still being
worked on, this question can only be
answered at a later time. For the avail-
able European standards, the situation
is as follows:

« EN 806-1"General": Can completely
replace DIN 1988-1.

EN 806-2 "Planning": Requires ex-
tensive supplementary standards,
such as DIN 1988-20 for planning,
DIN 1988-500 for pressure boosting
and reduction and DIN 1988-60 for
fire extinguishing and fire protection
systems.

EN 806-3 “Calculation, simplified
method": Requires a national supple-
mentary standard DIN 1988-30, in
which a differentiated calculation
method is described.

EN 806-4 "Installation”: Since this
standard only exists as a draft, the
supplementary standard DIN 1988-40
is noted, the requirement of which,
however, will only be decided after
EN 806-4 is completed.

EN 806-5 "Operation and mainte-
nance": The necessity of a supple-
mentary standard DIN 1988-50 can
only be decided at a later time.

EN 1717 "Drinking water protection":
Requires a national supplementary
standard DIN 1988-400, in which the
informative national appendix from
the currently available DIN EN 1717 is
specifically defined as the normative
part.

For the areas of "Fire extinguishing and
fire protection systems” as well as
"Prevention of corrosion and scaling",
only a few general statements are
made in the EN 806 series, and other-
wise, references are made to the na-
tional sets of regulations.

This resulted in the necessity for com-
pleting the TRWI, to revise parts 6

and 7 as DIN 1988-60 and -7o0.

.

3.3. The time estimate for the availabili-
ty of the standards for the "New TRWI"
The present revision status of the indi-
vidual 10 standard parts for the TRWI
can be seen in Table 4. Already avail-
able are the two parts DIN EN 806-1
and DIN EN 1717. In 2007, the standard
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drafts for DIN 1988-20, -60 and -400
will appear, and possibly also the draft
for DIN 1988-30. In 2008, the finished
standards from these standard drafts
will appear, and the corresponding
parts of the now still valid DIN 1988
can be withdrawn. In 2008, the still
outstanding European standards

EN 806-4 and -5 will become avail-
able and, parallel to this, also the
possibly required supplementary
standards DIN 1988-40 and -5o.

The parts DIN 1988-60 and -7o0,
which aren't affected by the European
standard, should also become avail-
able in 2008. This schedule for the
availability of all standards for the
"New TRWI" by 2008 is a very opti-
mistic estimation. If the national and
European objection processes should
take up more time than hoped, the
target date could be pushed back

to 2009.

4. Final consideration

and outlook

In many discussions, representatives
of the DVGW and DIN have both ex-
pressed their desire to have the

"New TRWI" presented as a joint set of
regulations of both institutions. In ad-
dition, the individual standards as well
as the standard series DIN 1988-1to -8
will be integrated in the DVGW set of
regulations. On the title pages, they
will get the additional text "Technical
regulations of the DVGW". To make life
easier for the standard user, it is
planned to create a complete set of
TRWI regulations from the basic mate-
rial of the individual standards, ordered
according to the main chapters Plan-
ning, Construction as well as Operation
and Maintenance, and to supplement
the newly compiled standard texts
according to these specifications with
binding and explanatory texts, as far as

necessary. This work should also be
the result of cooperation between the
responsible expert committees of the
DVGW and DIN, and not the work of
individual authors, as is familiarly com-
mented about DIN 1988-1to -8. The
processing should proceed in parallel
to the standardisation work, so that
the publication can be done at about
the same time as the completion of the
European standards and German sup-
plementary standards, i.e. presumably
around 2009. The common objective
of the DVGW and DIN is to again make
a complete, modern, easily under-
standable technical set of regulations
available to the German standard user
for potable water installation, including
the European standardisation results,
which achieves the acceptance of the
expert groups, and thus also can claim
the status of "generally recognised
rules of technology”.
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Real-world example:
Skyper tower, Frankfurt-on-Main.

153 metres in height, with a total of thirty-eight
above-ground storeys, the Skyper is one of the
most impressive skyscrapers in “Mainhattan”.
The ultramodern building is connected by a nine-
metre high glass hall to a neoclassical villa from
the year 1915 and houses offices, restaurants and
medical practices in the most prestigious location
of the heart of Frankfurt: the banking quarter.

Ensuring a reliable supply of drinking water up to
such dizzying heights requires pump technology
which can maintain a constant high pressure.
With the pressure boosting system specially
designed for pressure level PN 25 and a flow
capacity of Q = 22 m3/h at height H = 165 m, the
Wilo Comfort-Vario maintains the required pres-
sure. In addition the VR System electronic con-
troller endows the system with control capacity
that is second to none, thus enabling a demand-
responsive and energy-efficient water supply.

The skyscrapers of Frankfurt's skyline are subject
to heightened fire protection requirements,
exceeding the national average. The fire extin-
guishing water supply is safely maintained by a
pressure boosting system from the Wilo Comfort
series. With a flow capacity of Q = 36 m3/h at
height H = 218 m, it is guaranteed to meet the
sustained demands of the Frankfurt fire brigade.
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General basic principles

Potable water is an essential nutrient for which there is no substi-
tute. For the consumer to be able to extract the water, it must be
available at the extraction point in sufficient quality and at a certain
flow pressure. If, for example, the minimum flow pressure cannot be
guaranteed at the extraction points with the highest static head,
use is made of pressure boosting systems in the water supply or fire

protection system.

An explanation of the term “pressure boosting system”

Flow pressures in water supply networks, gener-
ally supplied by the supply company with a
stated minimum flow pressure p i p, are often
not adequate at high extraction points in build-
ings. The required minimum flow pressure for
conventional taps and fittings for planning
purposes is found in Table 12 of DIN 1988 Part 3.

If the required supply pressure is not met due
to the excessive static height of the extraction
point or too much head loss in the pipe system,
pressure boosting systems must be used.

The installation and operation of pressure
boosting systems interfere with the existing
municipal supply network, with potentially
negative consequences for the existing distribu-
tion and supply. Connections must be discussed
with and approved by the local water supply
company. In addition, the applicable regulations,
standards and guidelines must be taken into
consideration during planning and execution.
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Applicable guidelines include the following:
+ DIN1988
Drinking water supply systems (TRWI)

* DINEN1717

Protection against pollution of potable water in

water installations

+ DIN 2000
Central drinking water supply — Guidelines for
drawing up requirements for the design, con-

struction, operation and maintenance of supply

systems

+ DIN EN 806
Specifications for installations inside buildings
conveying water for human consumption

The information in the following on planning,
calculation methods and implementation is also
based on the guidelines in DIN 1988.

DIN 1988, Part 5 contains rules specifically con-
cerning pressure boosting and reduction. Part 6,
furthermore, is specifically concerned with fire
extinguishing and fire protection systems. Both
parts are classified as codes of practice of the
DVGW.

For pressure boosting systems for fire extin-
guishing purposes, there are unfortunately no
uniform regulations for the whole of Germany.
The individual states (Ldnder) or rather the fire
protection authorities in the states have the
power to apply special regulations in their areas.
Therefore, for pressure boosting systems (PBS)
for fire extinguishing purposes, the local fire
protection authority must be contacted regard-
ing the specific requirements in the state before
planning a fire extinguishing system (FES) (see
also the chapter entitled Basic principles of fire
protection systems).

Note:
See also the status report in
the foreword.

Note:

State building laws are of
primary importance. Fire
prevention measures must be
taken.
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Important:

Pressure surges and variations
in flow velocities are not
caused by the pressure
boosting system, but rather by
the consumers, taps, fittings
and storage tanks beyond it.

Important:

Depending on the region you
are in, these may be stated as
static or flow pressures.

Important:

Self-sufficient water supply
installations must never be
connected directly to the
public potable water supply
network. In Germany, these
installations must be regis-
tered with the local health
authority 14 days before
commissioning.

Flow and static pressure

The flow pressure is the gauge pressure existing
at a measuring point in the water supply system
while water is flowing, in other words when water
is being extracted from at least one extraction
point.

The static pressure is the gauge pressure existing
at a measuring point in the water supply system
when water is not flowing.

As a basic requirement, the minimum flow pres-
sure pminp required by the fittings must be avail-
able at the least hydraulically favourable extrac-
tion point, while the maximum static pressure
Pmax s at the most hydraulically favourable extrac-
tion point must not exceed 5 bar. Compliance
with these limits is the basis for the required
division of a building into pressure zones, also

in cases where a pressure boosting system is
required.

The water supply company must be contacted
to find out the minimum and maximum supply
pressures.

Fluid being pumped

Potable water is a nutrient

For the consumer to be able to extract the
potable water, it must be available at the extrac-
tion point in sufficient amounts, in the quality
defined by law and at the required minimum flow
pressure.

The quality requirements for potable water (PW)
in Germany are set out in the TrinkwV 2001
(Drinking Water Ordinance) and in the DIN stan-
dards listed in the chapter General basic princi-
ples; An explanation of the term “pressure
boosting system”. All water which does not meet
the aforementioned requirements is considered
to be non-potable water (NPW).

Potable water production, treatment, transport,
storage and distribution to end users is normally
the task of the public water supply company.

The planning, construction, modification, main-
tenance and operation of potable water instal-
lations on properties and in buildings with
connection to the public mains is subject to

the provisions of regulations such as DIN 1988 —
Drinking water supply systems on properties.

If there is no public water supply, such as in the
case of rural buildings or in commercial and
industrial facilities, water requirements can

be met by private water supplies using a self-
sufficient supply system.

Flow rates

To prevent possible unacceptable effects from
the operation of a pressure boosting system,
both on the supplying distributor pipe system on
the suction side and on the distribution system
on the discharge side, the following criteria must
be observed:

On the suction side

Generally speaking, depending on the type of

connection, the flow velocity or the maximum

difference in flow velocity in the building con-
nection line and the consumption line to the
pressure boosting system caused by switching
pumps on and off must not exceed certain upper
limits, so that:

+ The supply to neighbouring buildings is not
disrupted unacceptably by excessive falls in
pressure

» Unacceptable pressure surges are prevented in
the connection line and in the pipelines of the
public potable water supply

The total flow velocity in the connection line to
the pressure boosting system and to consump-
tion lines without a pressure boosting system
must not exceed 2 m/s.

On the discharge side

There must not be any disruptive pressure surges
in the distributor pipe system connected to the
pressure boosting system on the discharge side.

Compliance with these specifications deter-
mines the type of connection (indirect or direct)
and the choice of buffering elements (pressure
vessel on the suction and/or discharge side) for
the pressure boosting system.
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Real-world example: Dortmund airport

The sanitary facilities of the airport are in opera-
tion day in, day out, round the clock. This is where
the Wilo pressure boosting system Comfort-N
with MVIS pumps using glandless technology
proves its worth with its high reliability. Operating
alternately, the four pumps each deliver a con-
stant supply output of 14,000 litres per hour at

a pressure of 4 bar. The cascade arrangement
ensures regular switchover between the four
units, which automatically compensates for the
failure of any pump.

That means that enough potable water is avail-
able at all times to meet the supply requirements
of the great flow of passengers.

The sturdy, high-quality construction of the
stainless steel pressure boosting systems is
designed for long pump life. In addition, stainless
steel also satisfies the most stringent hygienic
requirements.
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Since its expansion in 1997, Dortmund airport has grown from a
regional airport into the third biggest passenger airport in North
Rhine-Westphalia, with more than two million passengers in 2006.







Basic principles of pump technology

Pump types

For pressure boosting systems centrifugal pumps
with a stable pump curve should be used.
Self-priming pumps can only be used with an
indirect connection.

Pressure boosting systems for public potable
water supply must be equipped with at least two
pumps of equal output capacity, i.e. one duty
pump and one standby pump, where the maxi-
mum volume flow capacity V;,,,p must be 100 %
covered by each of the two pumps.

Self-priming

“Self-priming” refers to pumps which evacuate
their suction line without an external priming
device, which means that they can also pump air
through if the pump is filled with water before-
hand.

The amount of water remaining in the pump
when it cuts out is enough to restart a self-
priming pump at any time without need for a
foot valve in the suction line. Installing a foot
valve is nonetheless recommended so that the
suction line does not need to be re-evacuated
every time the pump is started.
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The required pump output capacity is to be
calculated in accordance with DIN 1988:
+  Maximum volume flow V,,,,p
in accordance with DIN 1988, Part 5,
Section 4.2

« Delivery pressure App
in accordance with DIN 1988, Part 5,
Section 4.3

Requirements for components, fittings and
materials

In Germany, all system parts designed to come in
contact with the potable water, pumps included,
should be planned, installed, started and main-
tained in accordance with the TrinkwV 2001
ordinance, the DVGW codes of practice and the
KTW regulations.

Electrical drive motors for the pumps must
comply with the relevant VDE regulations.

Pumps of any speed can be used as long as they
are guaranteed not to produce disruptive noise
(DIN 4109, Part 5).

Diagram of a self-priming pump

Before priming Priming, Priming
suction line completed
partly evacuated

Important:

Self-priming pumps must not

be connected directly to the
public supply network.



BASIC PRINCIPLES OF PUMP TECHNOLOGY

Non-self-priming

Diagram of a non-self-priming pump With “non self-priming” pumps in suction mode,
the pumping process can only be started when
both the pump and its suction line are filled with
water. A foot valve in the suction line enables
external filling and prevents the draining of the
suction line when the pump is shut down.

Important:

« Always observe the NPSH.

+ Possible danger of dry
running.

Fill with . R
water before With non-self-priming pumps, a foot valve must

suction always be installed in the suction line and the
NPSH value of the pump must be observed.

- Ifafootvalve is used, non-
return valves normally Suction
should not be installed on not possible
the suction and discharge
sides of the pump.

With foot
valve only

Tcaviml - NPSH (Net Positive Suction Head)

1901126
1801100
170479 . o
160162 The NPSH of the pump is specified by the pump
150{45 manufacturer.
140135
130132 The NPSH of the system is influenced by the
120420 fluid temperature, the height of the water level
11071 above the suction pipe and the atmospheric
100710 pressure.
0160
323218 Compliance with the NPSH of the system (under
60_;3 poor inflow conditions) is always necessary in
507:1.(5) suction mode.
40+0.8
307:812 Factors influencing the NPSH are:

Important: 2093 + High fluid temperature

g::;:g;‘jg:g;;;gii‘:np Hv—f> 10454 - Volume flow capacity considerably higher than

0- the rated volume flow capacity
« Very long suction lines
+ Poor inflow conditions

To prevent cavitation, the pumped fluid must be
supplied to a centrifugal pump at a certain suction
head. The size of this minimum suction head varies
depending on the temperature and pressure of
the fluid. The maximum suction head H [m] can

be calculated according to the following formula:

H=pampXx10.2 = NPSH — H¢ — Hy - Hg

Abbreviation Meaning

H Suction intake pressure required at the pump for cavitation-free operation
H = positive: max. suction head of the pump in [m]
H= negative~ min. supply pressure at the pump in [m]
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BASIC PRINCIPLES OF PUMP TECHNOLOGY

Curves (steep, flat, stable, unstable)

Pump curve

The pump curve — also called the pump perform-
ance curve — indicates how the delivery head of
a centrifugal pump changes in relation to the
volume flow. Generally speaking, the delivery
head rises as the flow falls.

Note:
Volume flow capacity

V = standardized symbol
Q = conventional symbol

Delivery head H [m]

« Maximum delivery head (zero-delivery head)
H max Means minimum volume flow V4 (zero flow)
« Maximum volume flow V,,, means minimum
delivery head H

min

Volume flow Q [m3/h]

pressure boosting systems.

E

z Stable and unstable pump curves Note:

° —deli . . .

E Zero-delivery head Ho Pump curves where the delivery head rises as the ~ Onlypumps with astable
> flow falls are said to be stable. With such curves pump curve are used in

[

2

3

[=]

there is only one volume flow capacity for each
delivery head. With unstable pump curves, on
the other hand, two or more volume flow capaci-
ties can be assigned to a particular delivery head.

Theoretical progression S
Volume flow Q [m3/h]
Hopt
Steep and flat pump curves k
The different gradients of the pump curves is
related to the motor speed n, among other
factors.

Q Q; Volume flow Q [m3/h]

Pump curve

Delivery head H [m]

Stable, steep
Stable, flat
Unstable

Delivery head H [m]

Steep (e.g. 2000 1/min) System curve /system head curve
Given by H+ pp+Ap+ Z(1 < R + 2)

- Abbreviation Meaning
\ He static or geodesic delivery head |
Flat (e.g. 1450 1/min) Pei Flow pressure of the pressure boosting
system

Volume flow Q [m3/h]

HO - Hopt
Delivery head ratio = ——
Hopt
« Flat curve = low friction losses in pipe
(also called “gradient”) system
« Steep curve = high friction losses in pipe
Relationship between change in head and volume system
flow for steep or flat pump curves:
+ Flat curve = large change in flow, E
small change in head I
- Steep curve = small change in flow, g
large change in head ;.;T
s

Volume flow Q [m3/h]
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Stainless steel construction:
impeller, diffuser, housing

Parallel connection of 2 to
6 pumps of the same capacity

22

Parallel and series connection

Pump curve when connected in series

Delivery head H [m]

9@@@@@

Volume flow Q [m3/h]

High-pressure centrifugal pump

Pump curve when connected in parallel

Delivery head H [m]

Pump 1

Pump 2

Pump 3 Pump &4

Volume flow Q [m3/h]

Connection in series

The general rule is:

When multiple impellers are connected in series
in a pump housing, as in the case of multistage
high-pressure centrifugal pumps, the delivery
heads are added together.

Delivery heads are added for the points where the
flow capacity is identical.

Multistage high-pressure centrifugal pumps
connected in series

The general rule is:

When pumps are connected in series, the deliv-
ery heads are added together.

Pumps connected in parallel

Flow capacities are added for the points where
the delivery head is identical.
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BASIC PRINCIPLES OF PUMP TECHNOLOGY

Control variables

Pressure boosting systems are normally controlled
by the control variable constant pressure. This
means that the differential pressure of the system
is kept constant; this is referred to as control
mode pc, for pressure constant.

The output pressure of the pressure boosting

system is recorded using suitable pressure sensors
with digital or analogue output signals.

Speed control

Speed control of high-pressure centrifugal Varying the speed
pumps today is performed using external or
built-in frequency converters. The output fre-

) e E Q ny
quency of the frequency converter is modified T _
between f,;, and f,,, to send a corresponding ® Q, - n,
line frequency to the motor which changes the > n
motor speed. This is referred to as infinitely 2 | H e \2
variable speed control. a " n, ! _ 71

2
Speed-controlled pressure boosting systems \ "2 "
have a frequency converter in the system assembly P, ny\3
which controls the speed of the base-load pump. ~_ =
There are also pressure boosting systems where p n
each pump has its own built-in frequency con- Y % ! !
verter, and where the speed control is trans- Volume flow Q [m*/h]
ferred to whichever pump is cutting in.

Note:

Frequency ranges between 20 and about 60 Hz For more information see
can be realised, depending on the motor. the guide entitled "Pump

technology basics”.
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Basic principles of system technology

Determining flow data

Determining the maximum volume flow (V,,,p)
of a pressure boosting system in [m3/h]

The pressure boosting system should be
designed so that the volume flow V,,,,p required
to supply all connected extraction points can be
provided, taking into account simultaneous use
(simultaneous extraction by consumer fittings
and devices).

Pressure boosting system for potable water
supply systems

The required volume flow must correspond to
the peak flow Vs. The peak flow should be calcu-
lated in accordance with the specifications of
DIN 1988, Part 3/EN 806-3. In the case of resi-
dential buildings, a rough calculation can be
made if necessary based on a specific consump-
tion of 2.0 /s per residence. In the interests of
cost efficiency, however, this global-estimate
calculation method should not be used widely.

Pressure boosting system for fire extinguishing
systems/combined systems*

These are discussed separately in the chapter
Basic principles of fire protection systems.

To determine the required volume flow, refer to
the configuration of the fire extinguishing sys-
tem. Be mindful of the rules for design flows and
simultaneous use from the applicable standards
and guidelines; e.g. DIN 14461, Part 1 for fire hose
reels.

* Systems meeting demand for potable water (PW) and for fire water.
Can only be used without meeting special requirements if the
potable water demand is higher than the fire water demand.
Otherwise the system must be separated between potable water
supply and fire water supply. (See also Basic principles of fire pro-

tection systems chapter).
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Important:

Potable water systems and fire
water systems must be kept
strictly separate.



BASIC PRINCIPLES OF SYSTEM TECHNOLOGY

Determining the delivery pressure App

The delivery pressure is calculated as follows:

Important: . . . . . . ..

With indirect (break tank) Required dellverﬂ _ L §um of all static head differences, required J _ t’%vallable minimum suppl;j
connection, the minimum pressure min. flow pressure Hp i, @nd pressure losses pressure piny

supply pressure on the suction

side of the pump is usually In accordance with DIN 1988 Part 5, it is recommended to calculate the delivery pressure of the pres-

0 bar. sure boosting system App using formula 1 (see below).

Formula (1) App = Pafter = Phefore in (bar)

Abbreviation

Meaning

Pafter

Operating pressure required at peak flow after the pressure boosting
system

In detail: formula 2 for the required delivery pressure after the pressure boosting system [bar]

Formula (2) Pafter = APst after + Pmin FI + (1R + z)after + APfitt after iN [bar]

Abbreviation

Meaning

Pafter

Required delivery pressure after the pressure boosting system [bar]

Pressure loss (head loss) due to static head difference after the pressure
boosting system [bar]

Pressure loss due to pipe friction and isolated points of resistance after
the pressure boosting system [bar]

Pressure loss in the fittings, e.g. flushing valves, mixers, flood shower etc.,
after the pressure boosting system [bar]

and formula 3 for the operating pressure available at peak flow before the pressure boosting system

[bar].

Formula (3) Pbefore = Pmin before ~ [Apst before * £ (I-R+ Z)before + Apym + Apsigy before] in [bar]

Abbreviation

Meaning

26

Available supply pressure before the pressure boosting system [bar]

Minimum supply pressure from the water supply company before the
pressure boosting system [bar]

Pressure loss (head loss) due to static head difference after the pressure
boosting system [bar]

Pressure loss due to pipe friction and isolated points of resistance before
the pressure boosting system [bar]

Pressure loss in the fittings, e.g. filters, dosing/dispensing devices, before
the pressure boosting system [bar]
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Calculating Z(I * R + Z)pefore and (1 « R + Z) ¢er
with the aid of the table for the mean pressure
drop Ap/l for the pipe system before and after
the pressure boosting system

Example:

Where: the length of pipeline before the pressure
boosting system is 8.50 m, and 48 m after the
pressure boosting system

Calculation:

s(+R+ Z)before =X lpefore * Ap/|
= 8.50 m « 20 mbar
=170 mbar
=0.17 bar

(R + Z)after =X yfrer * Ap/l
=48 m « 15 mbar
= 720 mbar
=0.72 bar

Note: For rough calculations, the form of the
building should be considered.

Rule of thumb:

For narrow buildings (e.g. tower-type construc-
tion) Hy; + 10 % allowance and for buildings
covering a wide area (e.g. convention centre)
H.; + 20 % to account for pipe system pressure
losses (I + R + 2).
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Table for the mean pressure drop Ap/l for the pipe system before
and after the pressure boosting system

Total pipeline length from building Mean pressure drop for the
connection to pressure boosting system pipe system before and after
or from pressure boosting system the pressure boosting system
to least hydraulically favourable (PBS) Ap/i=2(1-R +2)/ZI

extraction point Z |

Diagram of pressures before and after the pressure boosting system (PBS)

before PBS > after PBS -
7
o
% Pbefore (2)
O
o
Yy
A
é;
< —_—
=
pafter(3) E
&
y [
A
>
H I~ — Fitt. —x
o +
o
= Pmin FL
W
Y
A
3
s
[=%
<
Y 000 | f g |
Im?
g
<
v A O PBS
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BASIC PRINCIPLES OF SYSTEM TECHNOLOGY

Important:

Pressure surges and variations
in flow velocities are not caused
by the pressure boosting system,
but rather by the consumers,
taps, fittings and storage tanks
beyond it.

Suction supply line /intake pressure

Maximum flow velocity in the connection line (according to DIN 1988, Part 5, Section 4.4.1)

I: The total flow velocity to the pressure boosting system and to consumption lines without a pressure
boosting system must not exceed 2.0 m/s.

To enable direct connection without a pressure vessel on the suction side of the pressure boosting
system, the differences in the flow velocity in the connection line caused by pressure boosting sys-
tem pumps switching on and off must not exceed the following values:

Il a: Ay < 0.15 m/s due to one single pump (the largest)
Il b: Ay < 0.5 m/s due to simultaneous cutting out of all duty pumps in a pressure boosting system.

The table shows, for given nominal diameters of connection lines, the respective flow capacity criteria
in relation to each of the following:

« The maximum flow velocities (Il a)

« Change in those flow velocities due to pumps cutting in and out (Il b)

« The total flow (1)

Table of maximum permissible volume flows in terms of the nominal diameter of the building connection line

Nominal diameters

of building connection lines

Maximum total flow to the pressure ~ Maximum volume flows with direct connection of a pressure

boosting system (PBS) and to boosting system (PBS) without pressure vessel on the

consumption lines without PBS suction side

| Ila Ilb

Quaxatv<2m/s Quax at Ay < 0.15m/s Qumax pes at Ay < 0.5 m/s
DN 25/1 3.5m3/h 0.26 m3/h 0.88 m3/hz

Important:

In some regions, values issued by
the local water supply company
may conflict with the values in
this table. In this example:

the nominal diameter must be
the same from the building
connection up to the pressure
boosting system. No reduction in
pipe size is permitted, except for
the water meter.

28

This table states the maximum volume capacities for the total flow for a direct-connected pressure
boosting system (PBS), the given nominal diameter of the building's water connection and the maxi-
mum permissible flow velocities.

Example:

The water supply company's connection line: DN 8o
Wilo PBS type: CO 4 — MVI 207/CC

Qpnax PBS = 6 m3/h

QunaxP =2m3h

Compared with the critical flow capacities for the DN 8o connection line in the table, it is evident that
the Wilo pressure boosting system (PBS) type CO 4 — MVI 207/ CC is definitely within the permitted
limits and can therefore be connected directly to the public network without a pressure vessel on the
suction side, subject to approval from the water supply company.

Practical experience demonstrates that the changes in flow velocity are caused not by the pumps,
but by extraction points (Il a, I b).

Subject to change without prior notice 02/2008 WILO AG



Intake pressure
When registering a potable water system with
your local water supply company, find out the

Pmin v-

The way the value is stated can vary from region
to region, e.g. flow pressure or static pressure,
or elevation above MSL.

Note: Find out the diameter of the building
connection line from your water supply com-
pany. Be mindful of static pressure and flow
pressure.

Note: For fittings on the suction side, be mindful
of the connection diameter and pressure losses
(head losses) of the fittings used (e.g. filter, water
meter, pressure reducer, non-return valve).

The available pressure before the pressure boost-
ing system Ppefore IS calculated as the difference

between the minimum supply pressure p,;, v and
the sum of the pressure losses before the system.

BASIC PRINCIPLES OF SYSTEM TECHNOLOGY

The intake pressure for the pressure boosting
system is calculated according to the following

formula:

Pbefore = Pminv —

[APWM + Apﬁ‘ct before *

Z(l R+ Z)before + Apst before]
in [bar] or [mbar]

Intake pressure for the pressure boosting system

Apyy APsity  Ppefore
4 000 | | iy,
X md
&
% pminv
o
< - z (I *R+ Z)before -
Abbreviation  Meaning
Pbefore Gauge pressure before the pressure boosting system
Prmin v Minimum supply pressure
Apwm Pressure loss due to the water meter
DAPfitt before Pressure loss from fittings before the pressure boosting system

Standard values for pressure loss in water meters

Apyy: pressure loss (head loss) in the water meter

Table from DIN 1988, Part 3,
page 9, Table 3

Meter type Rated flow Pressure loss Ap at V., (Qrmax)
v, [Q,] acc. to DIN ISO 4064, Part 1
Impellermeter <1smih 1000 mbar (max)
Vertical turbine meter  >15m3h 600 mbar (max.)
Parallel turbine meter >15m3/h 300 mbar (max.)

Standard values for pressure loss in fittings, e.g. potable water filters

Apsire: pressure loss (head loss) in fittings

Component

Head loss [m]

Gas instantaneous water heater as defined by DIN 3368, Part 2+4

Wilo Planning Guide: Pressure Boosting Technology 02/2008
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Table from DIN 1988, Part 5,
page 5, Table 2

30

Mean pressure drop in pipelines

2 (I'* R+ Z)pefore: Pressure loss in pipes before the pressure boosting system

Length of pipeline from pressure boosting system to
least hydraulically favourable extraction point X |4,

Mean pressure drop in consumption lines
to fittings Ap (e R+ 2),¢er

Mean pressure drop in pipelines

Calculation example:

20 mbar/m

I: Length of pipe up to pressure boosting system =10m

R: Pipe friction losses
Z: Resistance from vertical turbine meter

=20 mbar/m
= 600 mbar

s [1(10) «R(20) - Z (600)] mbar = 200 + 600 mbar = 800 mbar

Loss: 800 mbar total
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Pressure zone division

Determining the pressure zones

You need to assess whether the pressure boost-
ing system is required for an entire building or
should only be considered for some building
areas which cannot be supplied continually

with the minimum supply pressure. In borderline
cases, the need for a pressure boosting system
should be proven using a differentiated calcula-
tion procedure as set out in DIN 1988, Part 3.

As a basic requirement, the minimum flow pres-
sure required by the fittings must be available
at the least hydraulically favourable extraction
point, while the maximum static pressure at the
most hydraulically favourable extraction point
must not exceed 5 bar. Compliance with these
limit values forms the basis for the required

pressure zone division of potable water systems.

Pressure zones fall into two basic categories:

Wilo Planning Guide: Pressure Boosting Technology 02/2008
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1. The pressure boosting system (PBS) supplies the entire building

A

r fr X ¥

Supply with PBS

X

000

Mains supply line PBS

All supply through the
pressure boosting system
(PBS)

2. The pressure conditions mean that pressure zone division is necessary

The following configurations are possible: the
normal zone is supplied by the available supply
pressure, and the other parts of the building (the
pressure zone) are supplied by a pressure boost-
ing system (PBS).

Normal zone
XXX

Supply with PBS

S |

@9

000

Mains supply line PB!

I
N

The pressure boosting system (PBS) supplies the
entire building, but the lower lines are connected
via a pressure reducing valve.

pg < 5 bar

X
poa
pra
>e

pg S 5 bar
—R=ET

Supply with one pressure reducer

000

Mains supply line

&
©

Division into normal zone and

zone supplied via pressure
boosting system (PBS)

Pressure boosting system
(PBS) with pressure reducer

Important:

Be mindful of pressure ratings

of pipes and other system
components.
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Pressure boosting system
(PBS) with multiple pressure
reducers

Important:

Be mindful of pressure ratings
of pipes and other system
components.

Pressure boosting system (PBS),
division into pressure zones

32

2. The pressure conditions mean that pressure zone division is necessary (continued)

py <5 bar

%%%%%M%

000

Mains supply line

Normal zone

X,

PBS

XXX

Pressure zone 1

XX

Pressure zone 2

PBS1

PBS 2

000

Mains supply line

Pressure zone with multiple pressure reducers

The lower floors are supplied with the available
supply pressure. The higher parts of the building,
which are supplied via the pressure boosting
system (PBS), are divided into pressure zones
using pressure reducers. The topmost parts of
the building in the pressure zone are supplied
from the pressure boosting system directly.

The lower parts of the building are supplied with
the available supply pressure. The various pressure
zones are then supplied by two pressure boosting
systems (PBS), and pressure zones can be grouped
together so that each resulting pressure zone is
supplied by one pressure boosting system.

Those zones can then be subdivided if necessary
by means of pressure reducers.

Pressure ratings of system
components

To ensure safety of the pressurised system, all
components in the pressure boosting system
must be rated for at least PN 10, except where
higher permitted operating pressures make
higher pressure ratings necessary.

The general rule according to DIN 1988 is that

pressure boosting systems must be designed for
a pressure rating of at least PN 10 (see page 46).
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Types of connection

The type of connection is determined in accor-
dance with DIN 1988, Part g

Note:

Regardless of the criteria provided here, you must
consult with your local water supply company
regarding the type of connection.

The following flowchart is an overview of the
possible types of connection in the various
possible combinations with pressure surge
absorption devices.

Connection type flowchart

Chart from DIN 1988, Part s,
page 7

/Type of connection
of the PBS

—
Direct

Indirect

l l l l

Without pressure vessel With pressure vessel Without pressure vessel With pressure vessel
on the suction side on the suction side on the discharge side on the discharge side

Without pressure vessel With pressure vessel Without pressure vessel With pressure vessel
on the discharge side on the discharge side on the discharge side on the discharge side

Direct connection Direct connection (schematic drawing in DIN 1988 Part 5, page 8, Figure 7)
A direct connection links the pressure boosting
system (PBS) with the mains supply line directly.
This type of connection is generally preferred
due to the lower cost of installation. With this
type of connection there is no risk of unhygienic
contamination of the potable water and the N

. . A N
supply pressure available to the pressure boosting
system (PBS) is taken on without modification.

.

N
X
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Direct connection without pressure vessel on the suction or discharge side

Consumption lines before the
pressure boosting system (PBS)

Consumption lines after the
pressure boosting system (PBS)

Building ‘ ‘
connection ! ‘
000 »j \
1
I m? i ‘
Q Water meter ‘ J
- -
Mains supply line PB!

Direct connection without suction pressure vessel,
with pressure vessel on the discharge side

Consumption lines before the
pressure boosting system (PBS)

Consumption lines after the
pressure boosting system (PBS)

Building ‘ ‘
connection ! ‘
000 »j \ !
T
Im? ‘ ‘
Q Water meter J
- -
Mains supply line PBS

Direct connection with pressure vessel on the suction side,
without discharge pressure vessel

Consumption lines before the
pressure boosting system (PBS)

Consumption lines after the
pressure boosting system (PBS)

Building ‘
connection !
000 »j \

1

I m? i
Q Water meter ‘

Mains supply line PBS

Direct connection with pressure vessels on the suction and discharge side

Consumption lines before the
pressure boosting system (PBS)

Consumption lines after the
pressure boosting system (PBS)

Building ‘ ‘
connection ! ‘
000 »j \ !
1
Im? i ‘
Q Water meter ‘ J
- - .
Mains supply line PBS
34

This type of connection can be used as the fol-
lowing prerequisites are met on the suction side:

a) If the maximum difference in flow velocity in the
connection line and in the consumption line to
the pressure boosting system (PBS) caused by
switching pumps on and off is less than 0.15 m/s.

Unacceptable pressure surges must not occur
in the event of failure of all duty pumps, and
the resulting difference in flow velocity in the
connection line and in the consumption line to
the pressure boosting system must not exceed
0.5 m/s, or

b) If the following can be guaranteed:
« That the minimum supply pressure will stay
> 1bar when the pumps start up and will not
be reduced by more than 5o %;

+ That the rise in pressure Ap when the pumps
cut out (including power failures) will not
come to more than 1 bar over the permitted
operating pressure on the consumer side after
shut-down of the pressure boosting system.

To meet the requirements in items a) and b)
suction-side pressure vessels can be added to the
pressure boosting system as buffering elements
(see also Basic principles of system technology,
section Diaphragm pressure vessels (DPV) before
the pressure boosting system, page 37).

Indirect connection

An indirect connection links the pressure boost-
ing system (PBS) to the connection line branch-
ing off from the mains supply line indirectly via

a break tank (also called a “preliminary tank”).
This tank, which is permanently in connection
with the outside air, is supplied with the water
via one or more valves controlled by water level.
The suction-side prerequisites listed in the
section Direct connection must also be met here.

An indirect connection is only required if the
following apply:

a) If, as a result of the maximum extraction by the
pressure boosting system (PBS) — taking neigh-
bouring water extractors into account — the
required minimum flow pressure is not met at
the least favourable extraction point (usually
the highest);
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b) If potable water lines from the public water
supply and pipes from an installation for self-
sufficient water supply are to be merged into
shared pipelines (see also DIN 1988, Part 4);

c) If the potable water could come into contact
with other substances (see also DIN 1988,
Part 4);

d) And there is a health risk to consumers con-
nected upstream.

In addition to the higher costs of installing the
additional break tank (preliminary tank), another
major disadvantage is the loss of the water pres-
sure from the mains network. To compensate
that, the pressure boosting system (PBS) normally
needs to have a higher pump capacity.

Whether an indirect connection is needed or not
can ultimately only be clarified by consulting your
water supply company.

Connection options

Whereas the decision regarding indirect and direct
types of connection and the possible installation
of a pressure vessel on the suction side is deter-
mined solely by suction-side criteria, whether

a pressure vessel needs to be installed on the
discharge side depends entirely on the design

of the pressure boosting system.

Criteria to consider are as follows:

a) Disruptive pressure surges caused by pressure-
dependent or flow-dependent pump control

b) Excessive cutting in and out

c) Storage and dispensing of potable water in the
idle phase between switch-off and switch-on
pulses.

These requisites are normally met by installing
multi-pump systems, in which the required
maximum volume flow capacity is divided
between several pumps each with a relatively
low flow capacity (“capacity splitting”).

Wilo Planning Guide: Pressure Boosting Technology 02/2008
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Indirect connection (schematic drawing in DIN 1988 Part 5, page 10, Figure 1)

X

ﬁ
r@_l >
| EEy
/7/////////////////////??/////

Indirect connection with open, atmospherically ventilated break tank,
without pressure vessel on the discharge side

7

Consumption lines before the
pressure boosting system (PBS)

Consumption lines after the
pressure boosting system (PBS)

‘ Break tank i
AN

Building ‘ |

connection ‘
000 J L] Y
1

I m? ‘

Q Water meter

Mains supply line PBS

Indirect connection with open, atmospherically ventilated break tank,
with pressure vessel on the discharge side

Consumption lines before the Consumption lines after the
pressure boosting system (PBS) pressure boosting system (PBS)
‘ Break tank i
‘ A~ ‘
Building ‘ ‘
connection LG ‘
000 »j ] !
1
im? i ‘
Q Water meter ‘ J
- - .
Mains supply line PBS
Important:

Pressure vessels only for use
with pumps without speed
control.
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Atmospherically ventilated break tank (BT)

To meet the requirements specified by EN 1717
and DIN 1988 (Parts 2, 5 and 6) for suction-side
and discharge-side criteria, it may be necessary
toinstall an atmospherically ventilated break
tank (BT) and other additional fittings for your
pressure boosting system. The following guide-
lines apply when choosing the size of the break
tank.

Example configuration of an atmospherically ventilated break tank (BT)

Air inlet/outlet
with insect blocking

Inlet with float valve and
shut-off, detachable

Inspection opening,
secured to prevent dislodging

Overflow: ensure adequate
Wash plate,

for calming of intake flow | discharge piping:; fit with trap

or valve to block entry

Level display of insects; do not connect
directly to sewer system
Eddy plate to prevent Low-water signal transmitter

with terminal box

{ Drain

vortex formation
Extraction 44_(7'

When determining the required useable capacity
of the break tank required for indirect connection,
the following factors must be considered:

+ The volume flow Vand minimum supply pres-
sure ppiny in the connection line from the
public water supply, and

* The calculated peak volume flow Vg to be met

If the peak volume flow Vs required for the build-
ing cannot be extracted from the mains supply
line, the tank volume Vg must be determined by
means of volume control (with flow curve and
cumulative curve). If volume control does not
need to be considered, the useable volume can
be calculated approximately using the following
formula:

Vg = 0.03 x Vi ap [M3]

The break tank and pressure boosting system or
parts thereof can be installed in the same room.

Abbreviation Meaning

Vg Maximum tank volume

Vinaxp Maximum volume flow of the
pressure boosting system

Pressure boosting system in suction mode

Diagram of a pressure boosting system with non-self-priming pumps

Important:
Never with just one suction

—Q——
——
—D)—
—0—

line: always supply a separate
suction line for every pump.

AABA

Diagram of the problem caused in a pressure boosting system in suction
mode with a shared suction line

Pressure pipe
A

P<t———

Pressure pipe
A
< —><
<
—M@H%—

Suction line

Remaining
air cushion

] PP

Suction line D
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It is recommended to equip every pump with its
own suction line with foot valve. In that case the
non-return valve on the discharge side is not
needed. Systems with a shared suction line are
not recommended.

When non-self-priming pumps are operating

in suction mode via a shared suction line, there

is the possibility that the pump currently running
will lower the water level of the switched-off
pump and at the same time will suck air into

the pump through the mechanical seal. When
changing from one pump to another the remain-
ing cushion of air can cause dry running of the
mechanical seal and considerable reduction in
the delivery head capacity of the pump.
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Diaphragm pressure vessels (DPV) before the pressure boosting system (PBS)

Diaphragm pressure vessels (DPV) are used in Circulation through diaphragm pressure vessel
potable water systems for the following reasons: (DPV) (dual connection)
+ To absorb pressure surges especially in large

systems

« As buffer and control vessels in conjunction
with pressure boosting systems (PBS)

The main requirements for diaphragm pressure

vessels (DPV) in potable water applications are:

- Adequate circulation (no stagnation of the
water in the diaphragm pressure vessel),

« Corrosion protection for all components
coming in contact with the fluid, and

« Hygienically safe, non-metallic construction
materials; no reactive modification of the water
and no biofilm (KTW C; DVGW W 270).

Important:

In Germany, pressure vessels
are subject to the Pressure
Vessel Code (DruckbehV 4807
Part5)

Diaphragm pressure vessel (DPV) on the suction
According to DIN 1988, Part 5, the capacity of side
the pressure vessel can be estimated and deter-
mined without any further evidence using the
following table.

Note:
Follow the regulations of your local water supply

company.
Important:

Normally only detachable
bypass lines are permitted.

Total volume of diaphragm pressure vessels

(DPV) on the suction side in relation to the

volume flow of the pumps =

Volume flow of the  Total volume of the pressure

pressure boosting  vessel on the suction side

system (PBS) V.., of the pumpsV,..» Table from DIN 1988, Part 5,
page 11, Table 3

The minimum capacity should not be less than Supply pressure on the gas side of the
0.3 m3. This figure can be lower in the case of diaphragm pressure vessel (DPV)
pressure vessels with separate air and water areas —
(e.g. diaphragm pressure vessels) if the require-
ments in DIN 1988 (Part 5, section 4.4.1b) are met.

Example:
Using the table (see above), a system capacity of
Vinaxp = 10.8 m3/h gives a vessel size of:

Yo 3
W =o0.5m Priny Minimum supply pressure

V mine Maximum delivery pressure of PBS

The supply pressure on the gas side of the
diaphragm pressure vessel (DPV) po must be
checked during commissioning and adjusted
if necessary to 0.2 to1bar below the test
pressure p, of the pressure reducer.

Po=ps—0.2..1.0* bar

*1.0 bar if there is a large distance between the pressure reducer
and the DPV
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Pressure controlled pressure
boosting system without
speed control,
Wilo-Economy series

Pressure-controlled pressure
boosting system with speed
control, Wilo-Comfort series

Pressure-controlled pressure
boosting system with speed
control, Wilo-Comfort-Vario

38

Operating mode: pressure boosting systems controlled with and

without speed control

Pressure-controlled pressure boosting system
without speed control

The pumps in a pressure-controlled pressure
boosting system without speed control are
switched on and off as needed by means of one
or more pressure switches to maintain a pre-set
pressure range pmin and pyax OF Pressure set-
point. The base-load pump and the peak-load
pumps are activated and deactivated at maxi-
mum speed. With systems without speed con-
trol, pressure profiles between 1and 2.5 bar
(depending on the control strategy) are realistic.

Pressure-controlled pressure boosting system
with speed control

A pressure-controlled pressure boosting system
with speed control is adjusted to a pre-set pres-
sure setpoint as needed by means of a pressure
sensor. Here, the speed of at least the base-load
pump in the pressure boosting system is variably
controlled by a frequency converter. The peak-
load pumps then cut in and out at maximum
speed as needed. In systems where the base load
is speed-controlled, pressure profiles between
0.4 and 1.0 bar (depending on the control strat-
egy) are realistic.

In the latest pressure boosting systems, all pumps
are now equipped with their own frequency
converter, with the pressure control function
being passed on from pump to pump. In these
“Vario” systems, pressure stability of + 0.1 bar
is realistic.

Pump control
Pressure boosting systems must be fitted with a
standby pump.

If a duty pump fails, it must be guaranteed that
the peak flow Qp is 100 % covered.

For smaller buildings such as detached and semi-
detached houses, a standby pump is not neces-
sary.

With multi-pump systems, automatic cyclical
interchange of the pumps is necessary (including
the standby pump) to prevent water stagnation.
Furthermore each pump must take over opera-
tion at least once every 24 hours (for proper
operation).

It must be guaranteed that another pump will
take over supply operations if a pump fails, and
that the fault will be displayed or signalled.

Itis recommended that the switching pressure
differential Apgy-ofr Of @ system should not
exceed 150 kPa.

With a direct connection, a pressure indicating
device must be installed directly after the water
meter (preferably with a maximum indicator).
Make sure that the delivery pressure is above the
set switch-off pressure during the run-on time
of the pumps at volume flow Q = 0 m3/h.

For this reason, systems which use a speed
control unit (usually frequency-controlled
systems) to generate a constant flow pressure
pg are preferred, whereby the flow pressure pg,
minimum flow pressure p,,in ; @nd static pres-
sure pg are all on one pressure curve (regardless
of variations in intake pressure).

Connections and control should be configured so
that in the case of direct connection, the system
shuts down when the supply pressure falls below
100 kPa (low-water cutout to protect consumers
upstream).

Chatter or “hunting” is to be avoided.

With indirect connection, the system and pumps
must be protected against dry running (low water)
and must indicate or signal low water — ideally
the system should be equipped with a low water
indication device.

When the water level is restored the system can
switch back on automatically.
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Pressure boosting system designs and their
hydraulic functions

System controlled without speed control

Cascade activation via pressure switches without
delay elements, e.g. 4-pump system, where every
pump has its own pressure switch.

The cascade activation does not allow for precise
control; a Ap range of about 2.5 bar (with e.g.
three duty pumps) is possible at best.

Cascade activation as before but with a delay
element for the base-load pump to prevent
chatter. Cut-off pressure of the base-load
pump = zero-delivery head of the pump.

Cascade activation as before but controlled

via pressure sensor or contact manometer.
System without speed control, with run-on time
for the base-load pump. Reliable system with
transfer of base- and peak-load function, but
with a broad Ap range. Due to the run-on times,
cut-off pressure of the base-load pump is
always the same as the zero-delivery head of
the pump (Hp,4 of the pump at Q = 0).

Wilo Planning Guide: Pressure Boosting Technology 02/2008

Delivery head H [m]

Delivery head H [m]

Delivery head H [m]
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Pump 1 Pump 2 Pump 3

Pump

Ap ~ 1.5 bar

Overall

Ap ~ 2.5 bar

~
~
N
N
N
AN
AN
Safe gap between the
pressure switches ~ 0.5 bar
Volume flow Q [m3/h]

Additional pressure rise on

base-load pump over run-on time

Volume flow Q [m3/h]

Adjustable pressure level “p-OFF” for all pumps

Adjustable pressure level “p-ON” for all pumps

Volume flow Q [m3/h]
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Delivery head H [m]

Delivery head H [m]

BASIC PRINCIPLES OF SYSTEM TECHNOLOGY

Adjustable pressure level “p-OFF” for all pumps,
additional pressure level for base-load pump

ON/OFF points
for peak-load pumps with fixed speed

— Pressure differential
= between 0.4 and
~ . 0.7 bar depending
on pump type

~

Adjustable pressure level “p-ON” for all pumps

Volume flow Q [m3/h]

Adjustable setpoint for all pumps

Control range +/- 0.1 bar,
up to setpoint 0.5 bar,
above that 2% of setpoint

=~ ~
~
, n - ~ A
\ ~_A
N
~
\\
ON/OFF points for N
peak-load pumps with fixed speed \\
N\

Volume flow Q [m3/h]

Speed-controlled systems — only base-load
pump controlled via frequency converter

Reliable and precise system with transfer of
base- and peak-load function, allowing a nar-
rower Ap range to be realised.

Elimination of pressure rise in the weak-load
range or when volume flow capacity Q = 0.
Pressure fluctuations when the uncontrolled
peak-load pumps cut in and out.

Speed-controlled systems — all pumps
are speed-controlled

Reliable and precise system with efficiency-
optimised transfer of control to the peak-load
pumps, allowing a very narrow Ap range to be
realised. Elimination of pressure rise in the
weak-load range or when volume flow capacity
Q = 0and when peak-load pumps cut in and out.

Subject to change without prior notice 02/2008 WILO AG



Special features of speed-controlled pressure
boosting systems

Fluctuations in intake pressure are compensated
by the speed control built into every single

pump.

This remains true as long as the pressure fluctu-
ation is not greater than the difference between
the setpoint pressure and the zero-delivery head
Hg of the pump at minimum speed n;,,

If the pressure fluctuation is greater, a pressure
reducer must be provided and installed in the
suction pipe.

Example 1:

Use of an MVISE 805 with the following data:
Hg at Ny, = 1.7 bar, setpoint = 5 bar,

Pymin = 1.5 bar, pymay = 3.0 bar

Calculation:

AH ;s = setpoint — Hg at np
=g bar —1.7 bar
=3.3 bar

APy = Pymax ~ Pvmin
= 3.0 bar — 1.5 bar
=1.5 bar

Conclusion:

pHgifs > Ap, (3.3 bar > 1.5 bar): the maximum
pressure fluctuation can be compensated by
speed control of the pump.

Example 2:

Use of an MVIE 402 with the following data:
Hp at Ny, = 0.6 bar, setpoint = 2 bar,

Pymin = 1.5 bar, pymax = 3.0 bar

Calculation:

PHgifs = setpoint — Hg at N
=2 bar - 0.6 bar
=1.4 bar

APy = Pymax = Pvmin
=3.0 bar — 1.5 bar
=1.5 bar

Conclusion:

pHgisr < Ap, (1.4 bar < 1.5 bar): the maximum
pressure fluctuation cannot be compensated by
speed control of the pump.
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Pressure fluctuation curve

£
=
T
o
£
o
j=N
g
[
&
<
>
a
2 Minimum intake pressure
Compensation of intake
Pumin [bar] pressure fluctuations
£
T
"
£
o
j=N
g
[
&
<
2 Maximum intake pressure
[
a
Pvmax [bar]
£
=
T

A pressure reducer must be
used to keep the intake
pressure constant

p3

Intake pressure higher than specified
outside the control range

Pressure setpoint

Abbreviation Meaning

Mmin Minimumspeed
Pymin Minimum volume flow capacity of pump
Pymax Maximum volume flow capacity of pump |
PHae Delivery head differential of pump
Py Volume flow of pump
APy Volume flow differential of pump
AH gige Delivery head differential
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BASIC PRINCIPLES OF SYSTEM TECHNOLOGY

Diaphragm pressure vessels used with speed-
controlled systems

Diaphragm pressure vessels on the suction side
Local regulations must always be followed.

Diaphragm pressure vessels on the discharge side
Diaphragm pressure vessels on the discharge
side are not normally needed in speed-controlled

Note: pressure boosting systems, as they no longer
Space savings due to elimina- perform their intended function (due to low
tion of the diaphragm pres- useable volume).

sure vessel(s) and saving on

maintenance costs. The following rule applies: the smaller the

p range, the smaller the useable volume of
the diaphragm pressure vessel.

In the event of fast changes in consumption
Important: (e.g. quick closing valves) they can perform a
A separate diaphragm buffering function.
pressure vessel calculation
must be performed for each

type of system. Specific example: system without speed control

Where:

Vinaxp = 11-4 m3/h

Pore = 5.5 bar (6.5 bar absolute)
Pon = 3-8 bar; s =20 (1/h)

Calculation:

(pa+1)
VE=0.33 *Vijaxp
Aporr-on) * S

6.5 bar
=033-114m3e —— =0.719m3
(5.5-3.8) bar « 20

The selected tank has a total volume of 8oo0 litres.
The useable proportion Vi) of the total tank
volume, which can be used to meet the water
demand, is calculated as follows:

Ven = Ve * (Bp(orr-on)/Pabs or ) [MA]

=0.800 « (1.7 bar/6.5 bar)

=0.209m3
=209
Abbreviation Meaning
Vmae Maximum volume flow capacity of the pressure boosting system
Pore Switch-off pressure of the pressure boosting system
Pon Switch-on pressure of the pressure boosting system
Ve Total volume of the diaphragm pressure vessel on the discharge

side of a pressure boosting system

Ap(oFr-on) Switching pressure differential: difference between the switch-off
and switch-on pressure of a pressure boosting system
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Specific example: system with speed control
Where:

Vinaxp = 1.4 m3/h

Pore = 4 bar (5 bar absolute)

Pon = 3-8 bar; s =20 (1/h)

Calculation:

5 bar
VE=033-114mie — 47 m’
(4-3.8) bar+ 20

The selected tank has a total volume of 800 litres.
The useable proportion Vi) of the total tank
volume, which can be used to meet the water
demand, is calculated as follows:

Ve = 0.800 + (0.2 bar/5 bar)
=0.032m3

=321

Conclusion:

Only 26 % and 3 % respectively of the total vol-
ume of the diaphragm pressure vessel is available
as useable water capacity from the time when
the pressure boosting system switches off to
when it switches back on. When you also take
into account that the traditional function of a
diaphragm pressure vessel on the discharge side
is to keep the number of switch-on cycles per
hour within tolerable limits, and that function is
taken over by the built-in fully electronic switch-
ing and control systems, a diaphragm pressure
vessel on the discharge side can usually be dis-
pensed with in the interests of cost reduction.
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Material selection

All materials, components and fittings used

in potable water installations must comply
with the European product standards or the
European approvals for construction products.
If neither exists, the national standards or local
regulations apply.

When planning and selecting materials, the
operating conditions and water quality must
be considered.

The standards EN 12502-1to EN 12502-5 list all
specifications and criteria for proper selection
of metal materials in terms of likelihood of
corrosion.

The following must be considered when
selecting materials:

BASIC PRINCIPLES OF SYSTEM TECHNOLOGY

Pipe joints

All pipe joints in the potable water installation
must comply with the relevant standards and
must remain watertight under the changing
stresses that they are subjected to during
operation.

Pipe joints can be divided into two basic cate-
gories:

+ End-load-bearing pipe joints
(can absorb axial forces)

+ Non-end-load-bearing pipe joints (requiring
additional securing to be able to absorb the
hydraulic thrust on the joints)

When selecting materials for pipe joints, use

only solder and filler metal which is free of lead,
antimony and cadmium, unless otherwise
allowed by national and local regulations.

Important:
+ Interaction with the potable water quality

+ Vibrations, stresses or settling

Pipes and accessories made
of lead must not be used.

+ Internal pressure from the potable water

 Internal and external temperatures

+ Internal or external corrosion

« Compatibility of different materials

+ Aging, fatigue, creep rupture strength and
other mechanical factors

« Diffusion characteristics

Wilo Planning Guide: Pressure Boosting Technology 02/2008
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Diaphragm pressure vessel (DPV) after the pressure boosting system (PBS)

Important:
Must be able to be removed.

Flow limitation,
e.g. with Wilo types
D 80-180 = 14.5 m3h
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Pressure boosting system accumulator

v

Diaphragm pressure vessel (DPV) on the discharge side

Filling valve

Pressure gauge

___Inspection
opening

Characteristic curve

DN40 DN50
=1000
f: / I/
£
w
E: /1 /
g
=
a
<
a 500
200
[0] E—
0 5 10 145 20 Volume flow [m3/h]

Pressure boosting system accumulator

The accumulator in the system assembly func-
tions as minimal water storage in the event of
small amounts of leakage and to prevent chatter
when pumps are switched on and off. These
accumulators must be connected in a way which
prevents stagnation. They are now included as
standard in any pressure boosting system.

Diaphragm pressure vessels (DPV) on the
discharge side

The evaluation equation specified as a guideline
in DIN 1988, Part 5 refers to air-controlled pres-
sure vessels in accordance with DIN 4810 with a
shared air-/water space.

This type of vessel design is now outdated and
therefore it is not discussed further here. Please
refer to the calculations of the vessel manufac-
turer.

Pressure loss diaphragm vessel

At the volume flow specified by the manufac-
turer, the pressure loss upon commissioning
must not be greater than 0.2 bar. Testing to
be done in accordance with DIN 4807, Part 5,
section 4.1.6.

The pressure vessel must have forced circulation
as described in DIN 4807 Part &.

In Germany pressure vessels are subject to the
Pressure Vessel Code. They must be made from
materials with sufficient corrosion resistance or
the materials must be sufficiently protected
against corrosion. For applicable tests and
acceptance procedures, see the overview in

the appendix.
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Number of pumps

When the public water supply is used, pressure
boosting systems (PBS) must be equipped with
at least two pumps of identical capacity (a duty
pump and a standby pump). The maximum
volume flow V;,,,p must be able to be 100 %
covered by each of the two pumps.

The requirement for at least two pumps of
identical size does not apply to pressure boost-
ing systems (PBS) which are solely intended for
fire extinguishing purposes, unless required by
other regulations or the requirements of the
local fire protection authority (fire prevention).

BASIC PRINCIPLES OF SYSTEM TECHNOLOGY

To meet the requirement of preventing unacceptable
effects on pipe systems on the suction side and
discharge side, pressure boosting systems can
also be installed as multi-pump systems (3-, 4-,
5- and 6-pump systems). The basic requirement
that maximum volume flow V,,,,,p must be able
to be 100 % covered if a duty pump fails still
applies.

The required system capacity is to be calculated
inaccordance with DIN 1988.

Protection against low water level/safety features/pressure reducers

Protection against low water level

With an indirect connection, make sure that
the pumps are protected against low water
(dry-running protection system).

With a direct connection, the system must be
configured so that pumps switch off or remain
switched off when the minimum supply pressure
drops to 1.0 bar (taking local conditions into
account).

Note:

With fire protection systems, local regulations
must be observed (fire prevention).
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Protection against low water level (WMS) with di

rect connection type
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Wilo WMS low-water cut-out switchgear

Z

Low-water cut-out switchgear
for direct connection, compris-
ing pressure switch, pressure
gauge, shut-off device
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Angle safety valve, spring-
mounted, liftable and with
compressible seal

Important:
Safety valves are the only
approved safety fitting.

Important:

Note static head difference
between safety valve <>
component with the lowest
rated pressure; reduced the
response pressure of the SV
if needed.
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Safety features and fittings

Maximum pressure rating

All components in the pressure boosting system
must be rated for at least PN 10, except where
higher permitted operating pressures call for
higher pressure ratings.

Shut-off valves

Shut-off valves must be fitted before and after
every pump so that each pump can be removed
without interrupting the water supply.

Diagram of SV response pressure

—_
£ Pressure rise over run-on time

T

Prated + 10 %

pa
\ Pset

VNN N

A4

g Blow-off line

Q[m/h]

Installation and configuration instructions for SV

As short as possible
(without shut-off)

As short as possible
L <2m, DN valve outlet
L >2m, + DN valve outlet

L max. 4 m max. 2 bends

Do not connect directly ~

Drain: follow DIN 1986.
Reliable drainage must be ensured.

Non-return valves
Non-return valves must be in accordance with
DIN 3269, Part1and 2.

Safety valves (SV)

If the system pressure exceeds 1.1times the
maximum permitted operating pressure for

the entire building installation, an SV must be
installed. The system pressure is the sum of the
maximum supply pressure and maximum delivery
pressure of the pressure boosting system (PBS).
The building installation generally includes pipes,
fittings, pressure vessels and the secondary hot
water system.

The SV must be tested in accordance with
AD-Merkblatt A2. It must be dimensioned so that,
at the response pressure (1.1times the maximum
permitted operating pressure), it can blow off
the volume flow capacity of the pressure boost-
ing system (PBS). The stream of water flowing
out of the SV must be able to be conducted
away safely (in accordance with EN 12056,

DIN 1986-100).

During normal operation, adherence to the
maximum permitted pressure must be ensured
by other suitable means, e.g. pressure reducers.

With pressure boosting systems, the maximum
permitted pressure can be exceeded in the
following ways:
* Incorrect configuration
» Changed intake conditions
(see adjacent graph)
+ Incorrect operation
« Improper modifications

Inspection and maintenance of SV

Functional inspection by checking responsiveness:
During operation of the system, the lifting
mechanism of the SV should be operated from
time to time. Observe whether the valve closes
again when the lifting mechanism is released and
whether the water behind the valve flows away
completely through the funnel or blow-off line.

Inspection interval

Every six months by the operator or a specialist
technician.
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Water-level-controlled valves Float valve

If water-level-controlled valves (e.g. float

valves) need to be used, select only types which
do not open or close suddenly. The opening or 5

closing time must be longer than o.5 sec.

A shut-off device must be installed before
these valves on the vessel. If necessary, a pres-
sure reducer should be installed (note: maximum
5 bar static pressure).

With float valves, the maximum nominal diame-

teris limited to DN 5o. If the volume of water Diaphragm valve

flowing out of a float valve is not sufficient:

- Install several valves next to one another.
Their floaters should be set to different water
levels (cascade), while making sure that the
floaters can move freely. Or:

« Install diaphragm valves for free discharge with
pilot control.
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Float valve for utilisation for
level control in open break
tanks (preliminary tanks) with
up to 1,000 [ useable volume
Float valve R /2 as control
valve in conjunction with
diaphragm valve

Diaphragm valve for utilisa-
tion for level control in open
break tanks (preliminary
tanks) starting with 1,500 |
useable volume in conjunction
with a float valve R /2 as
control valve
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Pressure reducers
The criteria for the installation of pressure
reducers are specified in DIN 1988, Part &,

A pressure reducer does the following:

« Limits excessive supply pressure

+ Keeps system pressure steady even when the
input pressure (supply pressure) is fluctuating

+ Has a water saving effect, as less water flows
out of extraction points when the pressure is
lower

« Prevents disruptive flow noise

Important:

Pressure reducers should be
avoided if possible in fire water
pipes. However, the local fire
protection requirements

must always be observed

(fire prevention).

Examples of all types of pressure reducers

Pressure reducers Do6F
and D15P from Honeywell
Braukmann

Determining the nominal diameter of pressure reducers

Nominal Residential Industrial plants
diameter Peak flow Vg Peak flow Vs
DN 15 0.51/s 1.8 m3/h 0.51/5(0.35%) 1.8 m3/h(1.3%)

* Safety valve group
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Pressure reducers should be installed in the

following situations:

« If the static pressure at the extraction points
can exceed 5 bar in the area of application of
DIN 4109, Part 2 (noise control in building
construction)

« If the operating pressure in the consumption
lines needs to be limited; in other words, if the
highest possible static pressure at any pointin
the potable water consumption system reaches
or can exceed the maximum operating pressure
permitted at that point, or if devices and fit-
tings are installed which can only be subjected
to a lower pressure

» The static pressure before a safety valve can
exceed 80 % of its response pressure

+ To supply a building, it is necessary to set up
several pressure zones because the entire
building is being supplied via a pressure boost-
ing system. The pressure reducers are then
installed eitherin the pipes supplying particular
floors or in the rising pipe leading from one
zone to the next.

Example:

A pressure reducer must be installed if, for
a safety valve response pressure of 10 bar,
the static pressure of 8 bar is exceeded.

Determining the nominal diameter of pressure
reducers

The factor determining the nominal diameter (DN)
of the pressure reducer is the maximum peak

flow Vg at the point of use as defined by DIN 1988
Part 3.

Pressure reducers must not be dimensioned
according to the pipeline diameter.

To determine the size of a particular pressure
reducer, use the table as specified in DIN 1988,
Part 5, ensuring that the actual maximum flow
comes as close as possible to the table values
but does not exceed them.

The table distinguishes between systems which
need to fulfil the noise control requirements of

DIN 4109, Part 5 (e.g. residential buildings) or do
not need to fulfil them (e.g. industrial plants).
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Pressure drop in pressure reducers

It is recommended to install pressure reducers
with a relatively high C, value in order to keep
pressure drop to a minimum especially when it
is possible that the input pressure (supply pres-
sure) can fall below the set output pressure.

In addition, the EN 1567 standard must be
observed, which states that pressure drop can-
not be greater than 2.2 barin relation to the set
output pressure if the input pressure falls 1 bar
below the setpoint and a volume of water is
extracted equivalent to a velocity of 2.0 m/s

as determined by the nominal diameter.

Example:

Nominal diameter DN 25
Set output pressure pgg 3 bar
Available input pressure pgp 2 bar
Flow at 2.0 m/s 3.6 m3/h

Permitted minimum output pressure p,,;, = 0.8 bar

This is also and especially applicable to large pres-
sure reducers downstream from fire extinguish-
ing systems. In case of fire, recommended flow
velocities are no longer relevant. The important
thing is that a lot of water is available at the
highest possible pressure. As the pressure reduc-
ers are 100 % open at extremely high water flow
rates, resistance and thus also pressure drop
must be as low as possible, which can only be
guaranteed with a high C,.

Identification marking of pressure reducers
Identification marking of pressure reducers is in
accordance with DVGW Arbeitsblatt (code of
practice) W37s.
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Installation of pressure reducers

Pressure reducers are generally installed in the
consumption line after the water meter installa-
tion.

In a building installation which includes mixers,
decentralised pressure reduction (e.g. pressure
reducers in the secondary hot water cylinder
intake) should be replaced by centralised pres-
sure reduction (e.g. installation directly after the
pressure zone division point).

To ensure trouble-free operation of a pressure
reducer, a piece of pipe of the same nominal
diameter and a length of at least 5 « DN should
be fitted to it on the output side as a run-on
section.

For more detailed information regarding:

+ Installation and maintenance

« Special identification marking for hot water

« Installation criteria

+ System protection using safety valves

+ Bypass lines

...see DIN 1988, Part 5, section 5.4, Part 8,
Appendix A8, and the manufacturer's documen-
tation.

Important:

Pressure reducers are not safety
valves. If certain pressures
must not be exceeded in the
downstream system, a safety
valve must be installed.
Maintenance of pressure reducers

Pressure reducers are devices with relatively low

actuating forces and are therefore particularly

sensitive to contaminants (DIN 1988, Part 8,

Appendix A8) and require annual maintenance

by the operator or a specialist contractor.

Note:

Be mindful of the differing
pressure conditions between
hot and cold water installa-

tions.
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Installation location and conditions

Pressure boosting systems must be housed in rooms must be equipped with drainage connec-
non-freezing, well-ventilated, lockable rooms tions of adequate size. Harmful gases must not
which are not used for any other purpose. These be able to enter the room.

The DPVs for the pressure boosting system must

Flexible connection line (flexible hose) be installed so that:
+ Name plates are easily readable

The flexible connecting line P PRRRNT * They can be viewed from as many sides as

IR R ;
ensures that the systems are VR pOSSIb|€‘

B . . ..

connected stress-free. RS « They are easily accessible for their internal

poooo222 . X

inspections

Rooms in which pressure boosting systems are
Bellow expansion joints to be installed should be selected so that they
are not in the immediate vicinity of sleeping or
living areas (DIN 4109 specifies max. 30 dbA in
neighbouring rooms). Recommendation: instal-

Expansion joint without length . . .
limitation ) ) lation of a pressure boosting system with gland-
(should be avoided due to force /%) less pumps (Wilo Multivert MVIS or MVISE).

transmission) - -

Length limiters As a general rule, pressure boosting systems
must always be installed without mechanical or
hydraulic stress (e.g. incorrectly selected anchor

Expansion joint with length

limitation without flexible B | ) points).

elements (lateral expansion ( )

L L

Joint) JE UL If flexible connections are installed using length-

Ll UL fexible elements limited bellow expansion joints or flexible hoses

to absorb vibrations, make sure that they are laid

. it with lemath 7 7 out so that they can be easily replaced, on account

t wit t . . .. .

Hpansion jomt v eng ) of their relatively limited life expectancy.

limitation using flexible 4?77

elements | {)

FE

Follow the installation and maintenance instructions of the

manufacturer of the bellow expansion joints and flexible hoses.

Schematic diagram of a pressure boosting system (PBS) with diaphragm
pressure vessel (DPV)

> —
X X X1 X
X X *q X
X7 X X X
X X b3
X X X
X X £ X
X X X
X4 X X
X %
000 ' 000
5 m? FIL 5 m? FIL
O i A
Mains supply line Mains supply line

Different installation location for
the pressure boosting system (PBS)
without diaphragm pressure vessel
(DPV) on the suction and discharge
sides of the system.
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Delivery pressure and installation location of
the pressure boosting system

Pressure boosting system without diaphragm
pressure vessel on the suction or discharge
side

The level of installation has no effect on the
delivery pressure Apy, of the pumps.

To prevent unacceptable low pressures or excess
pressures in the pipe system, the following
requirements apply to the installation location:

« The supply pressure (ppefore) Of 0.5 bar must be
guaranteed even at higher locations.

Pbefore > 0-5 bar

+ The height must be greater than the heightin
the system at which the operating pressure
after the pump could become greater than
10 bar under any potential operating condi-
tions.

Pafter <10 bar

Notification requirements

In Germany, the building owner or his/her repre-
sentative must present all planning calculations
and drawings showing all system components
and the overall layout to the relevant authority
(usually the water supply company) for inspec-
tion/approval in accordance with DIN 1988,

Part 5.

In the case of fire extinguishing systems, the
approval of the competent fire protection
authority is also required (fire prevention).

The operational readiness of the system must
be demonstrated in the same way. Before com-
missioning the specialist contractor who instal-
led the entire pressure boosting station must
demonstrate that the connection requirements
have been met.
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Effects of the level of installation

V1 v2 V3
— G 5th UL 4th BL ™~
Pyerore > 0-5 bar
5th UL
*
s
o
o
—
V|
o
Phefore Phetore
O :
7 o N 7
//
@ iith BL

* Experience-based recommendation > 1.5 bar

///////////////////////////////////////////%
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Basic principles of
fire protection systems

This chapter deals with fire protection systems involving
fire hose reel installations for use by building occupants.

General remarks

In relation to the potable water installations
discussed in this chapter which are simultane-
ously used for fire extinguishing purposes, the
potable water protection requirements defined
in TrinkwV 2001 take precedence. For this reason,
fire hose reel installations are facilities for fire
prevention and not for domestic use (EN 1717-3.9).
They are used exclusively for protecting people
and fighting fire.

Fire hose reel installations have either potable
or non-potable water in their pipe systems. If
directly connected to the potable water system,
they are subject to special hygiene requirements
(DIN 1988-6). The most important objective here
is to prevent stagnation of the potable water.

Before beginning refurbishment or new con-
struction work, approval must be obtained from
the competent fire protection authority, follow-
ing submission of a fire protection plan. Further-
more the volume of water to be supplied must be
agreed with the water supply company.

Preliminary enquiries regarding the requirements
of the local fire protection authority must always
be made as the requirements differ from region
to region.
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The following points must be clarified with the

fire protection authority:

« Fire protection plan, type of system, fire sup-
pression devices for occupant use

« Specification of break tank size and calcula-
tions

« Number and type of hose reel installations
(volume/pressure)

« Simultaneity factor

« Equipped with or without system transfer

« Signalling provided for and/or forwarding of
signals to a graphic annunciator (yes/no)

+ System equipped with or without standby
pump

« Limit switch (yes/no)

Identification marking

According to DIN 1988, identification marking is

obligatory for the following:

« Potable water (PW) pipes and non-potable
water (NPW) pipes as specified by DIN 2403

« Risers and fittings as specified by DIN 4066

Note:

Sprinkler systems are not
covered in detail by this
planning guide.
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Terms as defined by DIN 1988-6

Fire protection plan:

A fire protection plan contains specifications for
the layout and requirements of the fire extin-
guishing and fire protection systems.

Fire prevention:
Measures taken to prevent fires starting and
spreading.

Fire fighting:
Measures taken to combat threats from fire to
life, health and property.

Potable water (PW):
Potable water with properties as defined by
TrinkwV 2001.

Fire water:
Non-potable water (NPW) after the transfer
point.

Fire hose outlet installations on premises:
Water distribution installations on building
premises consisting of buried pipes connected
to hose outlets at both above-ground and be-
low-ground level.

Extinguishing system with open nozzles:
Water distribution installation with fixed pipes,
in which nozzles are fitted at regular intervals.
Not filled with water until the system operates.
+ Water spray systems as specified by DIN 14434
« Tank operating system as specified by

DIN 14495

Sprinkler system:

Automatic fire extinguishing system with fixed

pipes with closed nozzles (the sprinklers)

+ Wet-pipe sprinkler system:
System where the pipework is constantly filled
with water. When a sprinkler is activated, water
flows from it without delay.

+ Dry-pipe sprinkler system:
The pipework is filled with compressed air and
the pipeworkis filled with water when the
pressure drops (frost-free system).

« Pre-action sprinkler system:
The pipework is filled with compressed air.
When activated, there is first an alarm, and
then the pipework is filled with water.

Fire water for fire hose reels:

« Fire water for fire hose reels, wet risers:
Pipe is constantly filled with water

« Fire water for fire hose reels, wet/dry risers:
Pipes which can be fed with water by remote
activation of valves when needed

« Fire water for fire hose reels, dry risers:
Water is fed into pipes only by the fire brigade

Fire hose reel:

Facility for connection and mounting of a
fire extinguishing hose in accordance with
DIN 14461-10or DIN 14461-6, equipped with
either a semi-rigid or lay-flat hose.

Fire hose reel, type F:

Fire hose reel intended for use by building
occupants and by the fire brigade, not inte-
grated into a potable water installation

(100 I/min, up to 3 bar).

Fire hose reel, type S:

Fire hose reel intended exclusively for use by
building occupants with hose connection valve
and integrated backflow preventer, and semi-
rigid hose. Integrated into a potable water
installation (100 I/min and 3 bar or 200 |/min at
4.5 bar).
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Types of system

Fire hose installations on building premises
consist of buried pipes connected to hose out-
lets at above-ground or below-ground level.

Pipe installations for fire hose reels supplied by
a common rising pipe can be divided into the
following categories:

Type S

Fire hose reel installation for use by building
occupants as defined by DIN 14461-1. Allows
fighting of incipient fires by non-professionals.

TypeF

Fire hose reel installation for use by building
occupants (non-professionals) and by the fire
brigade, as defined by DIN 14461-1.

Risers are fixed pipes with closable outlets for

connecting fire hoses. There are different types,
which can be classified as follows:
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Wet riser (DIN 14462-1)

Non-potable water (NPW) pipe as defined by
DIN 1988-1, which is constantly filled with water
and where there is insufficient water circulation,
or potable water (PW) pipe where there is suffi-
cient water circulation.

Advantages:

+ Immediate availability of fire water

+ No risk of contaminating potable water

+ Possible infeed from external water sources

+ No electrical cabling to the fire hose reels

* Riser does not need to be installed vertically or
on a gradient, lowest-point drainage fittings
not required

Disadvantages:

+ Vulnerable to freezing

 Space requirements

« External energy (electricity) required

Dry riser (DIN 14462-1)

Fire water is fed in by the fire brigade when
needed. Must not be connected directly to the
potable water mains.

Advantages:

» Lower cost

+ No contamination risk

+ Can be used in freezing conditions

Disadvantages:

« Delayed availability of fire water

+ Supply is dependent on the fire brigade

+ Pipes must be installed on a gradient
(for drainage)

« Restricted area of application (max. building
height 40 m)

Wet/dry riser (DIN 14462-1)

Filled with water from potable water mains
by means of remote activation of valves when
needed.

The use of a filling and draining station means

that:

« Fire water is available from the potable water
mains with no or minimal delay

« Drainage of the riser prevents stagnation of
potable water

* There is no risk of the riser freezing
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Diagram of a system combination

PW)F
]

Max. 10 - d
PW normal zone, PW pressure
zone and wet/dry riser with 000 @ )HX
direct connection via filling/ rm’h

Filling and draining station

draining station in acc. with DIN 14463-1

Filling and draining station, in accordance with Filling and draining station with mark of conformity
DIN 14463-1

Facility for separating potable water (PW) pipe
systems from wet/dry risers. It fills the riser with
water by means of remote activation when needed
and drains the riser automatically after use.

Advantages:
+ Low contamination risk
+ Can be used in freezing conditions

Disadvantages:
+ Delayed availability of fire water
(up to 60 sec.)
» Dependent on the public potable water mains
« Additional cable routing (limit switch wiring)
« Electricity supply in some cases needs

battery backup

* Pipeline needs to be installed vertically oron a Filling and draining station
gradient (for drainage); additional lowest-point with DIN/DVGW mark of
drainage fittings required in some cases conformity in accordance with

« Filling speed can cause problems at the water DIN 144631 from Gloria

meter (building connection)
- Can cause pressure surges

With wet/dry risers, the size of the pump is
calculated according to the greater volume flow Filling characteristics of wet/dry installations
capacity value; generally the filling volume flow

is greater than the extinguishing volume flow. T
E f\ Ma‘\'.g
If the pump is too small, there is a risk that the 8 [Heet T Osee
motor may be overloaded or that filling may take > 2
too long. 2 5
e ¢
If the difference between filling and extinguish- =
ing is too great, cascading over several pumps is /
recommended. i
Observe the regulations of the local fire protec- Quet Qi

tion authority (e.g. in some cities the standby
pump must not switch on when filling wet/dry
risers).

Volume flow Q [m?/h]
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Requirements for wet/dry risers and the filling Diagrams of fire extinguishing systems
and draining station:
+ The riser must always be filled and drained by

means of a remotely activated filling and drain- iy
ing station.
[
« The overall system must be dimensioned so
that the required fire water flow is available I
at the least favourably located hose outlet
after max. 60 s. Particular attention must be [], max20-
paid here to the filling and draining facility.
000
- The riser must always be at a minimum gradient | ; .. Filling and draining station
of 0.5 % towards the draining facility to ensure inacc. with DIN 14463-1
reliable drainage.
« If pipes need to be connected below the drain-
ing level of the filling and draining station, PW ]
lowest-point drainage fittings must be pro-
vided on those pipes. I

i s W B
2

Max. 10 - d

Example systems with wet/dry
riser with filling and draining

000 y
»Hz station with maximum length
T m?h

of feeder pipe to prevent
microbial contamination.

Filling and draining station
inacc. with DIN 14463-1
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Planning and refurbishment criteria

Diagram of a system in breach of regulations

Example configuration of an
improper fire protection and
fire extinguishing system with
direct connection to the PW
mains without system
separation, using a so-called
“alibi” extraction point.

000

H 7 & &

s m?h

/ O

Diagram of a system in compliance with regulations

Consumption lines directly before

the filling and draining station

000
T mih

bk

<

Max. 10 - d

Potable water extraction
before the fire extinguishing
and fire protection system
(example: wet/dry riser with
filling and draining station)
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N
93
Airvent valve
(standard in
preparation)
NN
L
=
=
=
T
L'_I J
% L
L

New construction

Planning of new construction must be in line
with current rules of practice. In addition, the
applicable regional construction regulations,
design laws, directives and guidelines must be
followed.

Refurbishment of existing buildings

Existing installations can only continue to be
used if it can be guaranteed that all relevant
current hygiene requirements for the protection
of potable water (PW) are being met.

The installation must be checked to determine
whether there is adequate water circulation.

If adequate water circulation cannot be ensured,
the installation must be refurbished in accor-
dance with DIN1988-6:2002-05,.

It is advisable to have the installation checked by
a specialist to determine whether safe operation
of the potable water installation can be guaran-
teed.

Connection line

There is a requirement that fire water and con-
sumption lines on a premises must be supplied
through a common connection line. The dimen-
sions of the connection line must be such that
the fire water line is not at risk from potable
water extraction from the consumption lines.

To ensure adequate water circulation in the
consumption line, a significant proportion of
the potable water should generally be extracted
before the fire extinguishing and fire protection
system.
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Types of connection

Indirect connection

As a general rule, for the protection of potable
water (PW), fire extinguishing and fire protection
systems which carry NPW or in which adequate
circulation in all system parts cannot be guaran-
teed must always be connected indirectly.

An indirect connection via a break tank is recom-
mended if the peak flow for fire extinguishing
could present a risk to the upstream potable
water system, e.g. due to pressure surges or
pressure drops.

Anindirectly connected system also allows the
option of infeed from external NPW sources,
e.g. fire water ponds and wells.

BASIC PRINCIPLES OF FIRE PROTECTION SYSTEMS

Direct connection

The general rule is that NPW cannot be fed into
systems connected directly to the potable water
mains.

With systems connected directly to the potable
water mains, system separation by means of a
filling and draining station is recommended.

System separation using a type GB pipe discon-
nector or a type BA backflow preventer is only
permissible when refurbishing if system separa-
tion via a filling and draining station or break
tank is not feasible on the site.

Direct connection of fire extinguishing and fire
protection systems to potable water without
system separation is only permissible in excep-
tional cases where the potable water demand is
greater than the fire water demand and the
potable water extraction points are located after
the fire protection facilities.

Important:

Feeding from external water
sources is never permissible.

Important:

The requirements of TrinkwV

2001 regarding hygiene and

prevention of stagnation must
be complied with at all times.

Diagram of a system with system separation

Diagrams of systems without system separation

Pwl_
)r
f Max. 10 - d

Break tank
[ o

T

\

= &

000
s m3h
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000 @ 000
¥ m3h ¥ m3h

Example configurations of
a fire protection and fire
extinguishing system with
direct connection to the PW
mains without system

separation
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BASIC PRINCIPLES OF FIRE PROTECTION SYSTEMS

Fire hose reel installation

Diagram of connection possibilities

R "

O pkq J<1;—|ﬂ<k—>7<1

L

Possible connection of floor
supply lines and fire hose reels

The pipe system must be designed so that all fire
hose reels and floor supply pipes are supplied by
a common rising pipe.

Only fire hose reels with semi-rigid hoses should
be used (DIN 14461-1).

Type S fire hose reels (for building occupant use)

« Design flow: maximum 2 « 24 |/min at 2 bar

+ Type C backflow preventer, with combination
of non-return valve and air inlet valve

« Feeder pipe to combination backflow preventer:
maximum 10 « DN

Type F fire hose reels (for building occupant
use and use by the fire brigade)
« Design flow: 3« 100 |/min at 3 bar
(maximum 8 bar on handwheel)
« Feeder pipe: maximum 1o « DN

Requirements of regional construction regula-
tions and the local preventative fire protection
authority may be in conflict with the design flow
specified by DIN 1988-6.

Legend

1 Fire hose reel

2 Intrinsically safe valves
3 Type Cairinlet

Diagram of a wet/dry riser

Legend

1 Fire hose reel

N

Filling and draining station
Filters
Air vent valve (standard in

Q W

preparation)

b Drainage in accordance
with DIN EN 12056-1
¢ Continual consumers

-

,@X‘?%{ : ort

{k 000 TW
Wet/dry risers with filling I

. . I m?
and draining station /h

X <10+DN \'Yb\'Y \
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Break tank (BT)

Function

Water storage and system separation in accor-
dance with DIN 1988/EN1717 and with due regard
to TrinkwV 2001. The volume of replenishing
water must be greater than or equal to the
volume of water extracted otherwise the water
storage volume must be determined in accor-
dance with the cumulative consumption curve.

The water supply company must be consulted
regarding the intake conditions; potable water
filters and water meters for the greatest water
demand volume may need to be adjusted.

There are no special provisions or guidelines in
DIN 1988-6 governing a BT for indirect connec-
tion of a fire protection system to the potable
water mains.

The tank should be configured according to the
specifications of DIN 1988-5 if the supply pipe,
i.e. the one replenishing the BT, is adequate.

When a filling and draining station is used, the BT
must provide for complete filling of the riser
(example: requirement in Berlin for Vgy: at least
2,000 1)

Wilo Planning Guide: Pressure Boosting Technology 02/2008

BASIC PRINCIPLES OF FIRE PROTECTION SYSTEMS

An automatic flushing device must be fitted in
the supply line to the BT to provide enough water
circulation to prevent stagnation of the PW
(illustration). The supply line should be drained
automatically each week (automatic flushing),
with 1.5 times the water volume of the supply line
being drained. The volume flow during flushing
should be about 20 to 50 % of the design flow. If
the supply line to the BT has a length of no more
than1o « DN, a flushing device is not needed.

See cumulative consumption
curve chart in the appendix

Diagram of an automatic flushing device

000

¥ m3h

Automatic flushing device

(e.g. controlled by time switch)
before the fire extinguishing
and fire protection system

Diagram without flushing device

PWJ<_
J<_
l_ Max. 10 - d

Break tank
[] n

H &

L\:{_l Maximum length of supply line
v without flushing device 10 « DN
__| 0oo to BT of a fire extinguishing
¥ m3/h and fire protection system
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BASIC PRINCIPLES OF FIRE PROTECTION SYSTEMS
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Low water indicator/cut-out switchgear

DIN 1988-6 does not separately address the issue
of protection against low water levels. Therefore
you need to clarify with your local fire protection
authority whether low water cut-out switchgear
is required, or prohibited.

If a graphic annunciator is used, a low water
indicator should definitely be incorporated.

Hygiene, commissioning, maintenance and test run

Hygiene

Fire extinguishing and fire protection systems
are only used in the event of a fire or a test run.
If they are constantly filled with water and circu-
lation is not sufficient, there is a risk of stagnation
and consequently the risk of microbial contami-
nation of the potable water. When such systems
are directly connected to the potable water main,
they pose arisk to the potable water. When
planning, implementing and operating fire extin-
guishing and fire protection systems with direct
connection to potable water mains, make sure
that potable water stagnation is prevented e.g.
through layout of looped mains, adherence to the
10 « DN rule for feeder pipes etc.

According to the applicable regulations, systems
in which additive extinguishing agents are used
may only be connected indirectly.

Non-potable water may only be fed into indi-
rectly connected systems.

Test run

The pumps in a fire extinguishing and fire pro-
tection system must be given a test run daily
(every 24 hrs). The time of the test run can either
be fixed in advance or can be set by atimerona
24-hr cycle.

Commissioning

DIN 1988-6 states that when commissioning
systems with wet/dry risers, a functional test of
all system parts must be carried out in the pres-
ence of the system manufacturer and operator.

Furthermore, the maintenance personnel must
be appointed and instructed at that time. The
operating manual must be kept in the immediate
vicinity of the filling and draining station at all
times.

Maintenance
The maintenance intervals set out in DIN 1988-8
must be adhered to.
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Real-world example: Philharmonie, Berlin

The pressure boosting system in the
Philharmonie building in Berlin consists of

two large pressure boosting pumps of the type
Wilo-COR-2 MVIE 5203/VR along with a small,
parallel-integrated pilot or jockey pump
(Wilo-COR-1 MVIE 208-2G/VR-S). Everything
is installed on the one compact base frame.
Likewise, both pump types are connected to
shared suction and pressure pipes.

A pressure transmitter ensures transmission of
the signals to the pumps. A second, standby
transmitter goes into action if its companion
breaks down. For even more reliability, there is
an additional solenoid valve control.

The pilot pump takes care of day-to-day tasks
in this system, making sure that the pressure
always remains constant; for example, it com-
pensates any pressure drop caused by leaks and
regulates the pressure when small quantities

of water are extracted, e.g. for cleaning and for
watering the garden areas. If a sprinkler head
should open accidentally, once again the pilot
pump comes into play to restore the required
pressure balance. The large pressure boosting
pumps on the other hand are only activated in
emergencies such as a fire, for extinguishing
purposes. That prevents the two pressure boost-
ing pumps from continually cutting in and out,
which would severely stress the pump motor.

A combination system of this kind can be used
not only for fire extinguishing systems, but also
for pressure boosting systems for water supply.
In such cases the pilot pump is responsible for
small volumes of water, such as that required

by individual water taps, toilets etc. If the pilot
pump is overloaded by arising volume flow —

e.g. during the interval of a musical performance -
the main pumps of the pressure boosting system
cut in. This takes place purely hydraulically,

in other words without any additional control
systems.
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BASIC PRINCIPLES OF FIRE PROTECTION SYSTEMS

The core of the fire extinguishing system in Berlin's Philharmonie:
The tailored combination system comprises a small pilot pump,
two pressure boosting pumps, and a pressure transmitter along
with a standby transmitter.
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Planning, configuration and
example calculations

Defining a pressure boosting system (PBS) for potable water supply

N Supply pressure No PBS
° sufficient — > required
S E. g. industry, cooling circuits ( See matrix
matrix FES |&— System type NPW g et
and other applications page 67
page 66
4 . (" Mains )
PW R Define
Zone division P> Normal zones —»|  pressure
pressure zones .
\__sufficient
Connection
Indirect < type to water > Direct
¢ ) supply co. * )
Viegand Hyeq ( Viegand Hyeq
BT (open): DPV on No DPV on
determine size suction side suction side
J J
<+——>»  Define operatingmode <¢—»
{ 7 ]
Without speed control ‘ With speed control
} | | {
DPV on DPV on
No DPV . . No DPV . .
( discharge side ‘ © ‘ discharge side
‘ DPV calculation J ‘ DPV calculation
J
* v *
~
Define the PBS
Accessories, Accessories
WMS hydraulic/mechanical —" elec./BA interface No
J
Yes _>‘ Define accessories —>L Commissioning L Maintenance
J
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Defining a pressure boosting system (PBS) for fire extinguishing purposes

Fire extinguishing system ( FES )

! ! i
4' Wet Wet/dry
A\ 4 l
Existing No. of hose
sys., pipe v outlets/simultaneity factor
d|sc?nn. ‘ BT calculation l
retained
Filling time
J
} I
No. of hose ber of
> . .
outlets/simultaneity factor Number of lines
Pipeline:
v pipe length dimension
{ J
‘ Pipework V/H calculation l
Pipework V/H calculation
A4 l
‘ Define the PBS WMS -« Define the PBS
l J
Accessories,

hydraulic/mechanical

T

Yes

Accessories
elec./BA interface

—>‘ No ’

Define
accessories

66

!

:l Commissioning ’—»[ Maintenance

~—
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Defining a pressure boosting system (PBS) for non-potable water supply

PBS-NPW

Wilo PBS NPW

up to V,,,, 8000 m3/h
up toH,,, 240 m

A 4

A 4

_—

\4

Calculation/spec. — Vy, P, Hgy
Pipework calculation - H, fitt.

Connection
to water supply co.
PW feed

System separation
DIN 1988

BT (open) /size
!

Supply pressure =0

1

J Chem. additives

A

Separate connection
No PW

v

Suction connection

Chem. additives/temp.

No PW
Open/closed circuit Open circuit
Fluid d:
Fluid pumped: ui¢ pumpe

Chem. additives/temp.
Suction head

v

v

Supply pressure = ? S

upply pressure = minus ?

—»[ Control variable/ requirement j:
v v v v v v v v v
b Differen- Worst Tempera- Volume Level Extreme BA Other
ressure tial pressure point ture flow eve 0-10 V/4-20 mA (e.g.LON)
[ [ [ [ [ [ [ |
\4
( Pump selection by type (design), durability/resistance and requirement j
[ Selection of system layout, no. of pumps, special specifications j
|
v v v v v v v
Single-pump Multi-pump Multi-pump Systems with Systems with Systems with And others
system system without system without pilot pump suction mode spec. fittings acc. to
with/without stdby with/with- stdby with/with- with/without with/without with/without your specs
speed contr. out speed contr. out speed contr. speed contr. speed contr. speed contr.
[ [ [ | [ [ |
v
Definition of system H Accessories H Commissioning H Maintenance
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Calculation of a pressure boosting system (PBS) in a residential building

/ NG A
X%
X%
> %
>
%
>
36m
X%
X %
x|
>+ — —
< — —
e -
/AIOO
Pk

%, 7

Potable water, Potable water,
floors 1-4 floors 5-12
(cold + hot)  (cold + hot)

Characteristics

12 floors - floor height

nt — floor height

48 residential units (RU), & RU per floor
fitted with (standard fittings):

Pipeline length from the pressure boosting system
to the extraction point

Flow pressure desired
per extraction point

Important:
Losses vary depending on the
type of water meter

68

Step 1: Zone division

Normal zone: Intake pressure 3.5 bar
Flow pressure 1.0 bar
= 2.5bar£25m

Pressure losses (head loss)

Water meter + filter = 0.5 bar

Pipeline friction losses =15% of H,, = 0.4
=~15%of 25m=4m

Calculation

Normal zone 3.5 bar

Flow pressure 1.0 bar

Pressure loss (0.5 bar + 0.4 bar) = 0.9 bar
=1.6barz216m

The basement and four floors can be supplied
via the normal zone.
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Step 2: Connection type

Specified by the local water supply companies
Connection: direct (check according to the following table)

Maximum flow velocities in building connection lines

Nominal diameters Maximum total flow to the PBS Maximum volume flows for direct
of building connection and to consumption lines connection to PBS without
lines without PBS pressure vessel on the suction side

AtAv <2 m/s At Tv < 0.15m/s At Tv =< 0.5 m/s
[m3/h] [m3/h] [m3/h]

Step 3: Volume flow calculation

Determine Vi,,.p = cumulative flow in accordance with DIN 1988, Part 3
Connection: direct (check according to the following table)

Standard values for minimum flow pressures and design flows of conventional potable water extrac-
tion points

Minimum flow Type of potable water Design flow
pressure extraction point when extracting

PminFi
Mixed hot and cold* Only cold
or only hot water

Vg cold Vi hot

(/5] [1/s]

Household washing machine DN 15 -

Mixing tap for
1.0 Shower cubicles
1.0 Kitchen sinks
Washstands

* The design flows for mixed water extraction are based on 15°C for cold potable water and 60°C for heated potable water.
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Determine V,,,,p = peak flow in accordance with DIN 1988, Part 3

Peak flow Vg as a function of cumulative flow Vg

0.1 0.15 0.2 03 0405 07 10 15 2 3 4 5 7 10 15 20 30 40 50 70 100 150 200 300 400500

100 [ ] [ [ ] [ [ [ ] [ [ ] [ [ [ i 100
70 || Range of application: IVR<201/s 70
VR 2 0.5 /s VR<0.51/5 |
50 | i 50
4o || Residential buildings @ —_ B — —_— | 40
Office buildings @ @
30 [ [ 30
Hotels @ —— i — — — @ — e —
20 ! =\ 1 50
Shopping centres O ————— ) —-—— I Qzﬁ, 7
15 [—| Hospitals e L 1 © =1 15
(wards only) @ @ | L] ,./gz
. . r L~ .47
10 | Schools $£Vr=VSfrom0.1to1.51/s i Q({ — -‘-/ 1 _ - 10
. S - . 3 -
R R——— O ) 7 G B
7 = "/“/ _-}\// P @ 7
© 5 I /'//r 1 ,/,, ~ — |5
£ 4 / l N ; s |_— .
= g 1 .
g 3 ¢// e~ o /—AK 3
% I - =¥ = <
$ R P
o i
2 g D === i 2
S B
s R T~ l 15
: -/ - L= y I .
e s
/ )l |
1.0 - %/ — | 1.0
0.7 . S f'/ @ i Range of application: ZVR >201/s o7
os g 7//// % Residential buildings @ o
’ ’ Office buildings o :
0.4 . ,/// | © H 0.4
0.3 ,/4// % Hotels ® —_—— 3
// | Shopping centres @ —_—
0.2 ¥ Hospitals L {02
| (wards only) @
0.15 - 0.15
| Schools @ —_—— —_
o1 | T T T T T T T T |,

Cumulative flow IVginlfs — ———p

Note:

Cold water in the normal zone
does not need to be considered
when selecting the pressure
boosting system (PBS).
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Cumulative flow for hot water in the normal zone
4 floors « 4 residential units = 16 residential units

Standard solution

Cold water + hot water =1.111/s+32RU =35.521/s
Cold water only =0.891/s+16RU =13.761/s
% Vpaxp total =49.281/s

Peak flow according to DIN 1988, Part 3

Peak flow Vg as a function of cumulative flow Vg

100 [ 1 [ T ] [ [ [ 1 [ [ 1 [ [ i 100
70 | Range of application: IVR<201/s 70
VR> 0.5 /s VR<0.51/s |
50 (— i 50
40 1 Residential buildings @ I 40
Office buildings @
30 [ [ 30
Hotels @ —_———————— @ _
20 |- ! = 1 20
Shopping centres ® ———-—— ® —-—-— I @ﬁ/ 7
15 | Hospitals e - + G = 15
(wards only) @ @ | _."//,/_,Q/z
10 |— Schools £ Vg=VSfrom0.1to1.51/s ! _/ = <. 10
I &K{‘ |_— "’,'_// - =
£Ve>151/5 O ————— L _A=1"T R 5
7 = Rl &// g @ 7
v 5 i /r /‘/ /// o — | 5
= 3 > P
= / I P P L—
L b - 1 = ~ — 4
g 3?;1 ! . -/ S 'A( ,
ey -
= (| P _/'/ Na¥
8 /1 ‘,/ ¢
= Y% D) e ==, 2
A \i—/'//' |1
15 =T~ l 15
. R == , /' | '
/ A //
10 ) Pl | 10
’ 7 BT~ .
0.7 i } f'j// B % Range of application: V> 201/s {07
Re /// I Residential bdlildings @
2 -1 -
05 . /7 I]| office buildings © - 03
0.4 - 7 ~ i H 0.4
03 ’A// i Hotels ® —— 03
// | Shopping cenffres @ —_—
0.2 % Hospitals —_— e [1] 02
| (wards only) @
0.15 H 0.15
| Schools @ —_—— _—
o1 | [ | S S — — — Y
0.1 0.15 0.2 0.3 0.4 05 0.7 1.0 15 2 3 4 5 7 10 i 30 40 50 70 100 150 200 300 400500
49.28
Cumulative flow Vg in /s ——o——p
Result
V, = 3.1lfs
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Step 4: Delivery head calculation

App = Hreq + Prinp + Z(I'R"'Z) + (Apfitt"' prm)‘ Pminv
39m + 10m + (60m=+0.15) + 5m - 35m

28 m

Step 5: Valid volume flow criteria for a pressure boosting system according to DIN 1988, Part 3

Maximum flow velocities in building connection lines

Nominal diameters Maximum total flow to the PBS Maximum volume flows for direct
of building connection and to consumption lines connection to PBS without
lines without PBS pressure vessel on the suction side

AtAv =2 m/s At Av = 0.15 m/s At Av = 0.5 m/s
[m3/n] [m3/h] [m3/h]
3.5 . .

Important:

Speed-controlled systems
enable pumps to cut in and
out without pressure surges,
meaning that the require-
ments of column lla in the
table on page 69 above can be
ignored.

Vinaxp = 11.16 m3/h: 4.2 = 2.657 pumps
i.e. 3 pumps + 1 standby pump

4 pump systems

Step 6: System selection

« Speed-controlled system, since this continuously adjusts to demand, allowing the diaphragm
pressure vessel on the discharge side to be omitted.

« Recommendation:
Wilo-Comfort-Vario-COR-3 MHIE 403-2G/VR

« Alternative system using low-noise glandless technology (less than 45 dB [A]):
Wilo-Comfort-N-Vario-COR-3 MISE 404-2G/VR
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Step 7: Required accessories

« Low-water cut-out switchgear (WMS) because connection is direct

Step 8: Static pressure check

Neutral zone:
High pressure zone:

up to 4th above-ground floor
5th above-ground floor

For checking, the most unfavourable criteria must be applied.

These are:
Maximum intake pressure:

For fixed speed system = 54 m

3.5bar + 0.3 bar=3.8 bar
Delivery head of the system at Q = 0 m3/h:

For speed-controlled systems = not required, since constant value (28 m)
Pipe and fitting friction losses are not included since the volume flow = 0 m3/h

Fixed speed system

Pmaxz * Pmaxpp ~ Hst
(atQ=0m3/h)
= 38m + 54m - 18m

= 74m
= 7.4bar

Result

The maximum possible static pressure on the 5th above-ground floor is 7.4 bar (74 m). This is
higher than the permitted maximum 5 bar static pressure. Therefore: a pressure reducer must be
applied in conjunction with pressure zone division.

Speed-controlled system

Pmaxz + Pp (const.) - Hg
= 38m + 28m - 18m
= 48 m
= 4.8bar

Result

No further pressure zone division and no use of pressure reducers is required.
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Calculation of a fire extinguishing system in a residential building:
Wet/dry installation

(Characteristics
12floors -~ floorheight 3m = 36m
1 basement — floor height 3m = 3m
y S R
N Hg: 39m
aatan 48 residential units (RU) 4RUperfloor
il According to the fire protection plan,
a wet/dry installation is required.
MM O TEH 1 | e
12 hose outlets, type F
o tam (for building occupant use) 100 I/min and 3 bar
]
36m
1 Pipe length to
e Mighesthoseoutlet WS
N R e e e pess e ey S8
amian 8 RS S e o B A 210
N — - Nominal connection diameter,
inlet DN 100
o o I
wped - v
W /
/\4100 000 w/o 3m /
L 5 m? HcoHw]| Fes
Phefore = 3.5 bay = |
7 //BS
—~ Schematic display Potable water, Potable water, Fire extinguishing
only: actual floors 1-4 floors 5-12 system
installation differs (cold + hot)  (cold + hot) (wet/dry)
Step 1: Volume flow calculation
Vmaxp = Simultaneity factor 2 « 100 I/min (per hose outlet)
= 200 I/min
= 12m3h

Step 2: Delivery head calculation

App = Hreq * Pminrl + $(-R+2) + (Apfitt+ APWM)‘ Pminv
39m + 30m + (0.7m) +8m - 35m

49 m
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Step 3: Checking the filling time (< 60 seconds)

pipe length - water capacity
45m+5.031/m

2261

2261> 2001

Comment:
The maximum filling time of 60 seconds is maintained despite the minimal difference.

During filling, the system volume flow increases, i.e. a higher volume flow is put through.

Duty chart on the right: > 12 m3/h (up to maximum 25 m3/h)

Note:

Single pipelines to transfer
points, feeder pipe maximum
10d;1.51.

If > 10 d; 1.5 |, suitable measures
(flushing device) are to be plan-
ned. These are to be designed
such that automatic flushing
replaces at least 1.5 times the
water volume of that pipeline
every week. A minimum flow
speed of 1m/s must be reached
in the flushing process.

Step 4: System selection

* Fixed speed system

« Recommendation:
Wilo-Economy-CO-1 MVI 1605-6/ER
System in complete compliance with DIN 1988, Part 6

Step 5: Recommended accessories

« As specified by the fire protection plan
(e.g. emergency power supply, low-water cut-out switchgear etc.)
« Filling and draining station

Wilo Planning Guide: Pressure Boosting Technology 02/2008
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Calculation of a fire extinguishing system in a residential building:
Wet installation with system separation

e

eataore - fserlednr 2 2,500

1 basement — floor height 3m = 3m
e AR Hst_39m ,,,,,

According to the fire protection plan,

a wet installation is required.

6 hose outlets, type F

e I I e O
N I

(for building occupant use) 100 I/min and 3 bar
P |ty R LA
. Nom|na|d|ameter0fp|pe ............... DN80
X% ‘Pipe length to highest hose outlet 40m
o P

DN 80

R G R I R

X ¥ x
¥ Ixrx Ix
I
I

A4

00770

»

—=— Schematic display Potable water, Fire extinguishing system
only: actual floors 1-4 (wet with
installation differs (cold + hot) system separation)

Step 1: Volume flow calculation

Vinaxp = Simultaneity factorl
100 I/min
6 m3/h

76

Step 2: Delivery head calculation

App = Hiegq + Pminpr + (1+R+2) + (Dpsit + Apwm) = Prminv
=39m + 30m + (6m) +0m -0m

= 75m
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Step 3: Defining the atmospherically ventilated break tank (preliminary tank)
in acc. with EN 1717 and DIN 14462

Vg = 0.03V,.p
= 0.03+6m3/m
= 0.180m3
= 1801I

Tank selection:
BT 300 | + float valve R 11/2

Note:

Single pipelines to transfer
points, feeder pipe maximum
10d;1.51.

If > 10 d; 1.5 |, suitable measures
(flushing device) are to be plan-
ned. These are to be designed
such that automatic flushing
replaces at least 1.5 times the
water volume of that pipeline
every week. A minimum flow
speed of 1m/s must be reached
in the flushing process.

Step 4: System selection

+ Fixed speed system

« Recommendation:
Wilo-Economy-CO-1 MVI 807/ER
System in complete compliance with DIN 1988, Part 6

» Comment:
At volume flow Q = 0 m3/h, the maximum permitted pressure of 7 bar is exceeded at the extrac-
tion point. Since a static pressure of 7 bar is exceeded at the lower extraction points, there must
be pressure zone division in accordance with the fire protection plan.

Step 5: Recommended accessories

« As specified by the fire protection plan

(e.g. emergency power supply, low-water cut-out switchgear etc.)
« Dry-running protection system (included as standard in break tank)
« Signals, indicators etc.
« Flushing device

Wilo Planning Guide: Pressure Boosting Technology 02/2008
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Calculation of a non-potable water system in an industrial plant

+ (Characteristics
\I\Iﬁ floors  — floorheight 3m = 12m
1 basement — floor height 3m = 3m
......................................................... o
12m

Fluidpumped Process water
T v Intake pressure for 2 machines 42bar
_Nominal diameter of pipe DN40 .

7 \ 4 Pipe length to highest
T 2 ¥ hoseoutlet 0m

DN 100 000 J @ @ 3m / Intake pressure for replenishment
zm P FES NPW 4 water (potable) 3.5 bar

/pbefore = 3.5 baf

070077 7

—— Schematic display Potable water Fire Non-potable
only: actual (cold) extinguishing water
installation differs system (wet) (technical circuit)

Note:

Preliminary remark:

Single pipelines to transfer

points, feeder pipe maximum

10d;1
If > 10
(flush

« Transfer of potable water ends at the free outlet of the atmospherically

5l
d: 1.5 |, suitable measures ventilated break tank, in accordance with EN 1717.
ing device) are to be plan- * The size of the tank depends on the water capacity of the downstream system.

ned. These are to be designed
such that automatic flushing

replaces at least 1.5 times the

water volume of that pipeline

every

week. A minimum flow

speed of 1m/s must be reached

in the

flushing process.
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Step 1: Delivery head calculation

Specifications for the process water: 2« max. 4.5m3/h =9m3/h

PFI, machine = 4.2 bar
App = Hge  + Prminpr + Z (¢ R+2) - intake pressure
= 15m+42m + 2.2m - 0m

(Cu, DN40, 9 m3/h, 30 m long)

59 m
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Step 2: Consideration of customer requirements

« High operating reliability; 2 duty pumps and 1 standby pump
« Intake pressure at consumer should be constant
+ Due to the consistency of the process water, material quality 1.4404 and Viton is required

Step 3: System selection || i

+ Speed-controlled system

- Recommendation (individual Wilo offer):
Wilo-Comfort-Vario-COR-3 MVIE 208/VR-S
Special version (S): all metallic parts in contact with the fluid with at least material quality 1.4404,
all elastomers made of Viton

Step 4: Recommended accessories

« Atmospherically ventilated break tank (preliminary tank) in accordance with EN 1717 —
size specifications determined by customer or by water capacity of the system

« Float valve for replenishment — depends on the replenishment volume

* Dry-running protection system in the break tank

* Flushing device
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Approximate dimensioning of a pressure boosting system —
potable water system for residential construction

This approximate dimensioning is necessary if, for example, a system replacement is being planned.

Procedure

Determine or estimate performance data (volume flow and delivery head).

Step 1: Volume flow calculation

- Determine number of residential units (RU) — e.g. by the number of doorbells at the building entrance
« Example: 48 doorbells = 48 residential units

. Variant 1: 48 - standard residence with 1 1/s
Cumulative flow Vg = 48 1/s
Determine peak flow Vs = 31/s = 10.8 m3/h
(according to DIN chart — see page 70)

« Variant 2: Determine volume flow using old DVGW code of practice Arbeitsblatt W 314
48 RU = 9.3 m3/h

« Conclusion: In the volume flow calculation according to DIN or DVGW code of practice Arbeitsblatt
W 314, standbys are always taken into account. Systems determined according to these
selection criteria should meet real-world requirements.
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Step 2: Delivery head calculation

+ Determine number of floors from the installation location to last extraction point — 3 m height
per floor can be assumed for calculation (note: may not apply to unusual building structures)

« Example: 12 floors + 1 basement =13 -3 m =39 mH,

Estimated head loss from pipe and fitting friction:
about 10-15 % of H; = 5m

Enquire about the intake pressure or read off of pressure gauge (in basement);
also enquire about possible pressure fluctuations (e.g. from the building superintendent/
caretaker)

Selected flow pressure for residential construction, if more precise information not available
= 1.5 bar

In the case of decentralised hot water heating (e.g. using instantaneous water heaters), select
higher flow pressure
= 2.5 bar

App = Hreq + Dpjoss + APF -~ Prar
39m + 5m +15m - 35m

= 24m
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PLANNING, CONFIGURATION AND EXAMPLE CALCULATIONS

Step 3: System selection

« For approximated systems, only speed-controlled systems should be selected, for the following
reasons:
+ No fluctuating pressures at different volume flows
« No pressure rise at Q = 0 m3/h
« Compensation of supply pressure fluctuations
+ Easy adaptation to real conditions ok
+ High ease of use and highly precise control
« Especially in residential construction, a glandless pressure boosting system is recom-
mended as these are low-noise and low-maintenance (no wearing part = mechanical seal)

+ Recommendation:
Wilo-Comfort-Vario-COR-3 MHIE 403-2G/VR

« Alternative system using low-noise glandless technology (less than 45 dB [A]):
Wilo-Comfort-N-Vario-COR-3 MISE 404-2G/VR
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Further information for planning

Local and regional regulations

Planning and implementation must always be
based on the EN standards and (in Germany) the
DIN standards and the Trinkwasserverordnung
(Drinking water regulations). Beyond that, there
are more detailed regulations for particular
regions and local areas which may deviate from
or supplement the aforementioned standards.
Contact local and national authorities for infor-
mation on these regulations.

Non-potable water systems

Non-potable water systems include all pressure
boosting systems which are not used as potable
water systems and/or are used as fire extinguish-
ing systems and which require system separa-
tion.

These can be systems which are controlled via:

« Pressure for greywater circulation

- Differential pressure for cooling circuits

« “Worst point” for buildings with extensive line
branching for industrial applications, with
simultaneous worst-point monitoring

« Temperature for process plants, thermal stor-
age tank or cooling circuits

+ Volume flow for constant water consumption
and constant volume flow in production testing
systems

« Level for tank control
(e.g. elevated tank with variable level)

« External interventions from a control desk,
e.g. 4-10 or 4-20 mA

For other applications not listed here,
please contact us.
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Electrical information

Generally speaking, the electrical systems should
be implemented in accordance with the latest

EN standards and (in Germany) the latest DIN VDE
regulations, as well as with established rules of
practice. Ensure that all work complies with
applicable safety rules and accident prevention
regulations. All inspection and assembly work
must be conducted by authorised and qualified
specialist personnel.

Work must never be carried out on devices or
systems which carry live voltage (see VDE o105,
Part 100). In other words, electrical devices must
be isolated from the power supply before start-
ing work and secured to prevent reactivation.
Before working on installations, switch off or
unscrew the fuse or circuit breaker for the rele-
vant circuit.

The fuse or circuit breaker must be protected
from being switched back on by third parties.

To this end, a warning sign should be fitted to
the relevant fuse or circuit breaker on the distri-
bution board. The cartridge of a screw-in fuse-
link and its holder must not be placed just any-
where in the fuse box, but must be put away and
the opening taped over.

Before starting any work, make sure that the line
is voltage-free. Use suitable instruments to test
this. As a general rule, no work should be carried
out unless the person carrying it out is absolutely
sure of the correct procedure for doing so. The
work should always be carried out by a trained
professional.

Damaged, worn-out or obsolete parts or devices
must never be used. Use only materials which
comply with the applicable standards and regu-
lations.

In addition, EMC must be considered. When
installing residual-current-operated protection
switches in conjunction with frequency convert-
ers, bear in mind that only universal-current-
sensitive residual-current-operated protection
switches as per DIN/VDE 0664 are to be fitted.

In addition to these rules, further regulatory

aspects apply in Germany:

+ In the event of any change or new installation
in an electrical system, the VDE regulations
must be followed. One of the most important
of these is VDE o100, which contains regula-
tions governing protective measures.

» Anyone working on electrical systems and
devices must be aware of the contents of these
regulations.
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FURTHER INFORMATION FOR PLANNING

Noise control

Noise control in buildings is of great significance
for the health and well-being of their occupants.
Noise control in residential construction is of
special importance, as a person's residence should
not only provide rest and relaxation but should
alsoinsulate the person's own domestic area from
that of neighbours.

Noise control is also important in schools, hospi-
tals, hotels and office buildings, if they are to
fulfil their intended purpose.

DIN 4109 sets out requirements to protect per-
sons in buildings from unacceptable stress from
noise transmission.

Comparison: noise stress
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Siren

Aircraft

Jackhammer
Pop concert
Factory floor
Heavy truck

Traffic

Office

Conversation

Rustling leaves

Soundproof room

Wilo-Multivert MVIS m

Low-noise operation is therefore regarded as
a defining feature of the latest generation of
pressure boosting systems.

Technical solutions can include the following:

+ The best technical solution currently available
is the use of the latest glandless technology
in pressure boosting pumps, which operate at
very low noise levels and are up to 50 % quieter
than conventional pumps (no need for noise-
insulating casings)

« Buffering the surface on which the pressure
boosting system is mounted by means of
height-adjustable vibration dampers

+ Connection of piping on the suction and dis-
charge sides with bellow expansion joints

+ Decoupling of pipes

+ Optimum dimensioning of the pressure boost-
ing system to prevent increased flow velocities
in the pressure pipes (flow noise)
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Real-world example: Europa Passage, Hamburg

Between Jungfernstieg and Ménckebergstrasse,
Hamburg's biggest inner-city mall offers a
stylish shopping experience in a class of its own.
On five levels and with a length of 160 metres,
the Europa Passage tempts customers with

110 exclusive stores and refined cuisine. The
building with its west facade in simple natural
stone integrates seamlessly into the surrounding
architecture, a feat which gained it the Mipim
Award.

The potable water supply of the Europa Passage
likewise measures up to exacting standards. The
two Wilo-Comfort-N installations for pressure
boosting are equipped with the Wilo CC System
electronic controller: for future-oriented build-
ing management.

The pumps are fully automatically controlled by
the frequency converter in the Wilo CC System:
the pump speed is intelligently adjusted in
response to current demands. This pump control
ensures that a constant pressure is maintained
at all times even in greatly varying extraction
situations. As an additional plus, the high-pressure
centrifugal pumps from the Wilo Multivert MVIS
series with glandless technology are up to 20 dB (A)
quieter than conventional pumps with compara-
ble hydraulic output — making for relaxed shop-
ping in a perfectly peaceful environment.

Wilo Planning Guide: Pressure Boosting Technology 02/2008

FURTHER INFORMATION FOR PLANNING

Copyright: Allianz Immobilien GmbH

85






For your information

Definition of switch-on pressure and switch-off pressure of pressure
boosting systems (PBS) with fixed speed (pressure-controlled)

The switch-on pressure pgy is the sum of the

following:

+ Head loss from static head differential Apg;

+ Head loss from friction losses in fittings,
valves and pipelines Apg;y

+ Minimum flow pressure p i, f at the least
favourable point in the system

The switch-off pressure pogr for pressure-con-

trolled systems (determined in principle by the
precision of the pressure switch) is about 1 bar
above the switch-on pressure.

However the actual switch-off pressure is deter-
mined by the gradient of the pump curve after
Qg the required run-on time and under certain
circumstances by fluctuations in intake pressure.

The run-on time is required to prevent chatter
(frequent cutting in and out of pumps). It prevents
the maximum switching frequency defined by
DIN 1988 (20 switching operations per hour) and
the maximum permitted switching frequency for
the electric motors from being exceeded.

Definition of switch-on pressure and switch-off
pressure of pressure boosting systems (PBS) with
fixed speed (pressure-controlled)

Static pressure pgr

Pressure rise,
run-on time only

Delivery head H [m]

Switch-off pressure PBS

Switch-on pressure PBS = pminfi

Intake pressure (SPLN)

Volume flow Q [m3/h]

With fixed-speed systems, a diaphragm pressure
vessel in the flow on the discharge side is recom-
mended.

Definition of switch-on pressure and switch-off pressure of pressure
boosting systems (PBS) with variable speed

The switch-on pressure pgy is the sum of the

following:

+ Head loss from static head differential Apg;

+ Head loss from friction losses in fittings,
valves and pipelines Apy;+

+ Minimum flow pressure p i, p at the least
favourable point in the system

The switch-off pressure pogr for speed-con-
trolled systems is generally at almost the same
level as the switch-on pressure. There can and
should not be any difference from the start-up
pressure since constant pressure is the specific
aim of speed-controlled systems. These systems
are normally switched off by means of the volume
flow. With pressure boosting systems (PBS) from
Wilo, the 0-flow switch-off is implemented
electronically, as follows: when the pump has run
for a defined time with the speed unchanged,
that is to say with the volume flow unchanged,
the speedisincreased by 1-2 Hz and so too

the pressure by 0.1-0.2 bar. The speed is then
reduced; if the pressure then stays at the same
level, that is recognised as a parameter for
volume flow 0. The pump cuts out.
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Definition of switch-on pressure and switch-off pres-
sure of pressure boosting systems (PBS) with variable
speed (pressure-controlled with speed control)

Pressure rise,
only due to fault

Delivery head H [m]

Static pressure pg
Switch-off pressure PBS

Switch-on pressure PBS = pminfi

Intake pressure (SPLN)

Volume flow Q [m3/h]

A diaphragm pressure vessel has no effect in
speed-controlled systems and is therefore not
required.
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FOR YOUR INFORMATION

Control response of pressure boosting systems using the example
of the Wilo Comfort Vario controller

Functional description

The Wilo Comfort Vario pressure boosting system
is controlled and monitored by the Comfort Vario
controller in conjunction with various pressure
and level sensors. The pumps will be switched on
or off in the cascade mode under pressure-
dependent control within the control range
according to water requirements.

Splitting the total duty over a number of pumps,
each of which featuring infinitely variable speed
control by integrated/adapted frequency conver-
ters, will ensure a continual duty adaptation to
the ever-changing consumption/load statuses
within the specified pressure control range width.
The authorised control range is up to a setpoint
of 5.0 bar +0.1 bar. For setpoints greater than

5.0 bar the authorised control range amounts

to +2% of the preset setpoint value. A precondi-
tion for this is that the rate of change of volume
flow on water extraction is not greater than the
control reaction speed of a pump, (ramp run-up
time of the frequency converter1s), or on over-
load on a pump =ramp time + time delay on
starting the peak-load pump(s).

Activation of base-load pump

The base-load pump starts without delay if the
setpoint pressure drops below the programmed
setpoint value. The pump-integrated frequency
converter will, within the control range, control
its performance (from 0 to maximum flow)
matching it infinitely variably to the load status
of the system. Series MVISE pumps allow a speed
range in the frequency range from 20 Hz to 5o Hz.

Cut-in of peak-load pump

Delivery head H [m]
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L

100
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60 -

40

20 A

~..

Switch-on point (standby status only)
of peak-load pump 1 with 20/26 Hz .
at 96% speed of the base-load pump.* Setpoint .

As before

Authorised control range:
Setpoint < 5.0 bar = control range + 0.1 bar
Setpoint > 5.0 bar = control range + 2 %

of the setpoint
Peak-load pump 2

Speed of 0(20/26 Hz)
up to max. 50 Hz for MVISE,
or max. 65 Hz for MVIE/MHIE

Base-load pump Peak-load pump 1

T T T T T T T T
14 16
Volume flow Q [m3/h]

Cut-in of peak-load pumps

In the presence of rising water requirements,
the base-load pump will first run up to its maxi-
mum speed. Speed control is blocked at this
point to allow this pump to operate at optimum
efficiency. Peak-load pump 1 now assumes the
control function. It had already been started by
the Comfort Vario controller at 96% speed of the
base-load pump. But this only takes the form of
a standby function (20/26 Hz operation) so that
the control function can be assumed without
delay in the event that the power of the base-
load pump is exceeded. This ensures that the
pressure surge that normally occurs is reliably
prevented even when the peak-load pump cuts
in. If a steady state ensues after the 1st peak-
load pump has been activated, i.e. there is no
further recording of rising water requirements,
the peak-load pump is shut down again after

a period of 15 s has elapsed, thus avoiding
unnecessary waste of electric power.

During the period that peak-load pump 1is on
standby it has no influence whatsoever on the
hydraulic performance of the overall pressure
boosting system due to its low speed in 20 Hz
operation.

The start of additional peak-load pumps
isinitiated in the same way as in the above
description. Previously operating pumps will

be locked at maximum speed and the control
function is assumed by the newly started pump.
Economical operation at rated full speed and
optimum efficiency is thus achieved on the
already fully loaded pumps.

* If the base-load pump stays
at this speed = deactivation
of peak-load pump after
15 seconds
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Cut-out of peak-load pumps

When water requirements drop, the peak-load
pump in operation is first run down until it no
longer has any influence on the hydraulic per-
formance of the pressure boosting system.

This is the case when, because of the change in
speed, its delivery head falls below the setpoint
delivery head in the duty point and thus under
the power range of the base-load or peak-load
pump which up to that point was still running at
locked maximum speed.

The Comfort Vario controller will then actuate
the transfer of the next peak-load pump or the
base-load pump (as applicable) to automatically
controlled variable speed operation. The speed
of the already run-down peak-load pump will be
reduced to the minimum (20 Hz).

The peak-load pump will cut out completely
after a time delay of 15 seconds.

If water requirements continue to drop, other
still running peak-load pumps will cut out suc-
cessively in the same way as described above.

Zero-flow test: deactivation of base-load
pump

In order to prevent the system from hunting,
possibly leading to pressure fluctuations, the
Comfort Vario controller deactivates the entire
pressure boosting system only when there is

no water drawn off whatsoever.

The preconditions for this state are established
by the so-called zero-flow test as carried out by
the Comfort Vario controller.

The minimum requirements are that only the
base-load pump is still running and the system
pressure and the speed of the base-load pump
have remained constant for a specific, parame-
terisable timeframe.

The zero-flow test is initiated and performed
by the Comfort Vario controller if these require-
ments are satisfied. The test involves increasing
the setpoint pressure value by 0.1 bar (with set-
point pressure values =< 5.0 bar) for 60 seconds.
With setpoint pressure values > 5.0 bar, the
increase is 2% of the nominal value. After that
the setpoint is set back to its original level.

If the actual system pressure remains at the
increased setpoint level, the pressure boosting
system is deactivated as water is no longer being
drawn off. However, if the actual pressure drops
by a minimum of 0.1 bar relative to the increased
setpoint level, the base-load pump continues to
operate as water is still being drawn off.
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Cut-out of peak-load pump

Delivery head H [m]

=

N

o
L

1004

80

60 -

.. Standby pump
- Lowering of the speed of the peak-load pump VS
- Transfer of control function to the base-load pump Se.
- Lowering of the speed of the peak-load pump to 20 or 26 Hz R

- Switch-off of the peak-load pump after 15 seconds

Setpoint‘\
.
\

40

20 A

Authorised control range: \
Setpoint < 5.0 bar = control range + 0.1 bar
Setpoint > 5.0 bar = control range + 2 %

of the setpoint

Base-load pump Peak-load pump 1 Peak-load pump 2

2 4 6 8 10 12 14 16
Volume flow Q [m3/h]

Zero-flow test: deactivation

Delivery head H [m]

=

N

o
Il

1004

80

60 -

~~~~~~ Standby pump

Increase of setpoint by 0.1 bar
or by 2 % of setpoint

Reset of setpoint back
to the previously set standard

\

40 A

20 A

\

- Lowering of the speed until speed and pressure constant
- Then zero-flow test
- Cycle time 60 sec.

Base-load pump

Peak-load pump 1 Peak-load pump 2

2 4 6 8 10 12 14 16
Volume flow Q [m3/h]
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Control response of pressure boosting systems using the example of

the Wilo Comfort controller CC

System functions without frequency converter

Delivery head H [m]

2nd switch-off pressure level (freely adjustable)
for the base-load pump

p
OFF2 1st switch-off pressure level (freely adjustable)

for the peak load pump(s)
Porr

mesmm =g

\ 1 2 pressure level 3
@ ® Pon @

Volume flow Q [m3/h]

System functions with frequency converter

Delivery head H [m]
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Switch-off pressure level,
peak-load pump
Porr

System head curve

— Setpoint

\ Switch-on
pressure level,
&1 ®2 peak-load @3
pump pon
Volume flow Q [m3/h]

System functions without frequency converter

During operation without a frequency converter,

the system's operating range is between the

switch-on level pgy applicable to all the pumps

and the switch-off pressure level pogg, for

a) the base-load pump and

b) the switch-off level popg; for the peak-load
pumps.

Once the 2nd switch-off pressure level (pgge;)
and a minimum run time of 0—180 seconds have
been attained, the system is switched off at
almost Q = 0 m3/h. As a result, pressure surges
and unnecessary switching on and off of the
system for minimal extraction amounts is
reduced to the greatest extent possible.

The base- and peak-load pumps are activated
when the preset setpoint pressure level pgy is
reached.

System functions with frequency converter
When used with a frequency converter, the
operating range of the unit will remain at set-
point value. Only on reaching the 100% speed
limit of each operating pump will the pressure
fall to the switch-on level pgy for cut-in of the
next (peak-load) pump. The same applies to cut-
out of peak-load pumps: the pressure will only
rise to the required switch-off level porr on
reaching the 100% speed limit. Any excessive
pressure surges due to switching the peak-load
pumps on or off will be mainly compensated for
by the frequency converter lowering or raising
the speed of the base-load pump, thus ensuring
a soft transition in line with load variations
commonly encountered in building services.

The pressure boosting system switches on
without delay when the system pressure drops to
the switch-on pressure level pgy, with the base-
load pump starting softly under control of the
frequency converter.

The pressure boosting system is switched off by
means of the processor at Q = 0 m3/h. Fluid
hammer caused by immediate switch-ons fol-
lowing premature switch-offs is thereby fully
eliminated.
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Real-world example:
Blue Heaven, Frankfurt-on-Main

A building services strategy which was not only
technologically advanced but also economical
thanks to high energy efficiency has been proving
its worth since the end of 2005 in the new
87-metre-high Blue Heaven luxury hotel in
Frankfurt-on-Main. Key functions in all areas
were taken over by modern pumps and pressure
boosting systems. They supply heating, cooling
and cold and hot water to around 37,500 square
metres of floor space, 440 exclusively appointed
rooms, generously-sized wellness and conference
facilities and a ballroom. In addition to that, they
also supply rainwater to tap connections in out-
door areas.

A particular challenge was presented by the
potable water system, which needed to supply

a swimming pool on the 18th floor, as well as its
other duties. The potable water pipes run for a
total length of fourteen kilometres. From the
centralised sanitation facilities on the second
lower ground floor to the tap connections, the
system had to overcome some considerable head
differences. The hot water heating facilities are
also centralised, with storage capacity of around
20,000 litres. Due to the height of the building,
the water supply had to be implemented in two
pressure stages using separate pressure boosting
systems, with the system divided between cold
and hot water.

Two electronically controlled compact
Wilo-COR-3 MVIE/VR pressure boosting systems
are used to supply cold water to the hotel rooms,
with a further two supplying the hot water. These
systems each contain three identical electroni-
cally controlled high-pressure multistage cen-
trifugal pumps of the type Wilo-Multivert MVIE,
with rated flow capacities of 8 and 16 m*h respec-
tively for adequate water supply to the extraction
points. The speed of the pumps is controlled in
accordance with the current demand in the cold
and hot systems, ensuring smooth, energy-
optimised delivery to the extraction points.
Pumps cut in and out automatically depending
on the load, with the electronic speed control
fine-tuning the flow to the preset setpoint.
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Blue Heaven luxury hotel in Frankfurt-on-Main with its absolute
highlight — the swimming pool on the 18th floor
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Appendix
Abbreviations, symbols and units

Terms and their abbreviations

Abbreviation Meaning

AlSI American Iron and Steel Institute

Slip Difference in speed between a stator's rotating magnetic field and the rotor

(usually given as % of the magnetic field speed)
SVSafetyvalve .........................................................................................................................................................................
TrinkwV  Trinkwasserverordnung (Drinking water reguiations)
JRWE ] DK g W Or U DDy Sy S MM oot
UL Upperlevel (floorabove ground floor) | e
VDE Verband der Elektrotechnik, Elektronik and Informationstechnik
.............................. (Association for Electrical, Electronic & Information Technologies)
WD ] Filling and draining station (forwet/dry risers) e
wms ] Low-water cut-outdevice
WSC_ . Watersupplycompany
Symbol Meaning Unit
d; Inside pipe diameter mm
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APPENDIX

Symbols used

Symbol Meaning Unit

k Roughness of pipe inner wall in working condition (experience-based value) mm

Prmin v Minimum supply pressure, maximum static gauge pressure at the point where the water supply company's
connection line connects to the building's supply line; specified by the water supply company bar

Ap(orf-on) Switching pressure differential; difference between switch-off and switch-on pressure

. napressure boosting system ] morbar
Apsige o Headlossinfittings ] morbar
Dpfisgafter ... Headlossin fittings after the pressure boosting system ] morbar
Apfistpefore...... Head loss in fittings before the pressure boosting system ] morbar
Apse Static head l0ss morbar
Apstatter Static head loss after the pressure boosting system morbar
APsthefore ... Static head loss before the pressure boosting system ] morbar
Bp/l . Meanpressuredrop forthe pipesystem morbar
App Delivery pressure, difference between pressure on the discharge side of the pumps in a pressure boosting system
............................ and the pressure available before the pressure boosting system when pumps are at maximum volume flow  barorm
Ap, Volumetric flow differential I/s
Bp lessimhotwaterheaters
Apyerf Available pressure difference ] bar ..
APwm..... Headlossduetothe watermeter | morbar
Av Change in flow velocity bar
N Efdeng
& ... Losscoefficient foraisolated point of resistance em/l
S(l+R+2) Sum of losses .
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APPENDIX
Regulations, standards and guidelines
Potable water systems

TrinkwV 2001

This regulation governs the quality of water for Forinstallations and water from installations

human consumption. It does not apply: which are intended for the extraction or dispens-

« Natural mineral water as defined by regulations ing of water which does not have the quality
governing mineral and bottled water required for human consumption and which are

+ Spa water as defined by pharmaceutical requla-  used in households in addition to the water supply
tions. systems, this regulation applies only insofar as it

explicitly refers to such installations.

Cited standards and guidelines

DIN standard Description
DIN 1988-1 Drinking water supply systems (TRWI); General;
DVGW code of practice; DIN standard

DIN 1988-2 Drinking water supply systems (TRWI); Design and installation; components;
appliances; materials; DVGW code of practice; DIN standard

DIN 1988-3 Drinking water supply systems (TRWI); Pipe sizing;
DVGW code of practice; DIN standard

DIN 1988-4 Drinking water supply systems (TRWI); Drinking water protection; drinking water quality
control; DVGW code of practice; DIN standard

DIN 1988-5 Drinking water supply systems (TRWI); Pressure boosting and reduction; DVGW code of
practice; DIN standard

DIN 1988-6 Drinking water supply systems (TRWI); Fire fighting and fire protection installations; DVGW
code of practice; DIN standard

DIN 1988-7 Drinking water supply systems (TRWI); Prevention of corrosion and scaling; DVGW code of
practice; DIN standard

Drinki r supply syste Operation

DIN2000 Central drinking water supply: Guidelines for drawing up requirements for the design,
construction, operation and maintenance of public drinking water supply systems;
........................... DVGW code of practice; DIN standard

DIN 2001 Drinking water supply from small units and non stationary plants — Guidelines for drinking water;
DIN standard

DIN 14463-1  Water systems for fire extinguishing — Filling and draining devices operated by remote control;
Part 1: For “wet/dry” hose reel systems; Requirements; Testing; DIN standard

DINEN 806-1 Specifications for installations inside buildings conveying water for human consumption;
General; DIN standard

DINEN 806-2 Specifications for installations inside buildings conveying water for human consumption;
........................... Design; DINstandard

DIN EN 1074-3 Valves for water supply; Fitness for purpose requirements and appropriate verification tests;
Check valves

Protection against pollution of potable water installations and general requirements of
devices to prevent pollution by backflow; DIN standard

VDI Hygiene-conscious planning;
Design and maintenance of drinking water supply systems; DIN standard
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APPENDIX

Tables and charts for the calculation examples

Standard values for minimum flow pressures and design flows
of conventional potable water extraction points

Minimum Type of potable Design flow
flow pressure water extraction point when extracting

Pmin FI
Mixed hot and cold? Only cold or only

hot water

Vr cold Vg hot

I I VO NN 7

Plug valves

O Without air bubbling?  DN15 S e 030 .
O .....DbN20 T S 050 .
O ....DN25 T SR oo .
A0 Withairbubbling  DN10 T T 015 .
A .....DNIs T S 015 .

Spray nozzles for
A0 pressurised spray cleaning DN15 010 010 020 .
1.2 Flushing valves
..................................... inacc with DIN3265,Part DN1S = - 070
0.4 Flushing valves
..................................... inacc with DIN3265,Part1 DN20 = =100
1.0 Flushing valves
..................................... inacc. with DIN 3265, Part 1 DN25 - o100
B S Flushing valves forurinals DN15 e T 030 ...
O Anglevalve forurinals  DN15 e T 030 ...
A0 Household dishwasher ~ ~ DN1s . USROS 015 ...
A0 Household washing machine ~ DN1s SRRSO 025 ...
..................................... X D O
A0 Shower cubicles  DNI1s 015 015 T
A0 Bathtubs ... DNIs 015 015 T
A0 Kitchensinks . DN1s 007 0.07 T
A0 Washstands  DNI1s 007 0.07 T
A0 Bidets ... DNIs 007 007 T
A0 Mixertap . ........DBN20 030 030 T
0.5 Toilet cistern

inacc. with DIN 19542 DN 15 - - 0.13 _
10 ............................... ElectnckettIeDNlS ‘‘‘‘‘‘‘‘‘‘‘ S 0103 ...........

1 The design flows for mixed water extraction are based on 15 °C for cold potable water and 60 °C for heated potable water.

2 For plug valves without air bubbling and with hose unions, the pressure loss in the hose (up to 10 m long) and the connected fitting
(e.g. garden sprinkler) is accounted for as a fixed amount added to the minimum flow pressure. In these cases, the minimum flow pressure
isincreased by 1.0 bar to 1.5 bar.

3 With flow control screw open.
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APPENDIX

Peak flow Vs as a function of cumulative flow Vg
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98

Flow values from nozzles or spout nozzles

Pressure Inside diameter d [mm]

P 41 62 8 93 10 124
bar Water flow Q [1/min]

30 A M 73 93 S 165
35 B0 ] 79 i 200 125 180
A0 A 85 0 130 190
A A ] 1L 0 AL 180 200
B0 A B3 ] 95 i A20 150 215
60 e 8 05 1o 160 235
7.0 28 63 110 140 175 250

According to DIN 14365 Part 1:

1 Equal to DM spout with nozzle (d5 = 4).
2 Equal to CM spout with nozzle (d5 = 9).
3 Equal to DM spout with nozzle (d2 = 6).
4 Equal to DM spout with nozzle (d2 = 12).

Commonly used flow values for fire hose outlets

Fire hose reel with solid C coupling? Flow2 [I/min]

For C connection 100to 200

1 Flow pressure at fire hose reel at least 3 barat a flow rate of 100 |/min.
2 Water volumes in standard use in the fire protection industry

(25,50, 100, 200, 400, 800 and 1600 |/min).

First figure = minimum flow

Second figure = maximum flow

The flow depends on the spouts and fire extinguishing pumps used.

Head loss Apy, from water meters (standardised values)

Meter type Rated flow Maximum head loss Ap at Vi, [mbar]
Vi, [m3/h] acc. to DINISO 4062, Part 1
Impellermeter <35 1000
Vertical turbine meter (WS) ... ST 600
Parallel turbine meter (WP) >15 300
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APPENDIX

Connection, rated flow and maximum flow of water meters in acc. to DIN ISO 4064, Part 1

Meter type Connection Rated flow* Maximum flow
Connection thread Connection size, Vi, [m3/h] Vinax [m3/h]
acc.to DINISO 228, Part 1 nominal diameter
Volumetric meter G1/28B - 0.6 1.2
and impeller meter G1/2B - 1 2
G3/48B - 1.5 3
G1B - 2.5 5
G1l1/4B - 3.5 7
G11/28B - 6 12
.................................................. G2B 3020
Turbine meter - 50 15 30
- 50 15 30
- 65 25 50
- 80 40 80
- 100 60 120
- 150 150 300
- 200 250 500

* Used foridentification of the meter. For a given rated flow V, DIN ISO 4064, Part 1 permits using a connection thread from the next highest
or lowest row in the table instead of the assigned value.

Standard values for head loss Apyg of group hot water heaters

Device type Head loss Ap¢l bar

Electric instantaneous water heater,

thermally regulated 0.5
hydraulically controlled? 10
Electric or gas hot water cylinder
Jatedvolume up t0 801 0.2
Gas instantaneous water heater and

Gas combination water heater

in acc. with DIN 3368, Part 2 and Part 4 0.8

1The head loss for the safety and connection valves is not included in the values.

2 Corresponds to the required switching pressure differential.
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Head loss in steel pipes

APPENDIX
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Head loss in hydraulically smooth pipes
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APPENDIX

Form for determining the peak flow via the cumulative flow

Construction project:

Company: Completed by: Date: Sheet No.:
Rising Minimum Cumulative flow
pipe Extraction valve, flow Floor supply Rising pipe
(line) Floor  Quantity combination pressure, Proportion Mixed pipe (line)
extraction valve Head loss PW SHW PW SHW PW SHW
No. PminFi R R PAVA PAVY PAVY PAVY PAVY
[mbar] /s I/s /s I/s I/s I/s /s
1 2 3 4 5 6 7 8 9 10 11 12
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APPENDIX

Specifications for calculating the available pipe friction loss Ry o ¢

Construction project
Company: Completed by: Date: Sheet No.:
Potable water, cold: [] Potable water, hot: []
System: a) Connection to the incoming main b) Central hot water heater: [
Direct: [ Indirect: [ Group hot water heaters: [
No. Description Symbol Unit 1 4 5
1 Minimum supply pressure or output-side pressure after Prmin v mbar
pressure reducer or pressure boosting system
2 Head loss from static head differential Apg; mbar
3 Head loss in fittings, e.g.
a) Water meter (see table on p. 98, bottom) Apym mbar
b) Filter Apg mbar
¢) Softening equipment Apey mbar
d) Dosing/dispensing system Appos mbar
e) Group hot water heater (see table on p. 99, bottom) Apqe mbar
f) Other fittings APt mbar
4 Minimum flow pressure AP minFl mbar
5 Head loss in floor supply lines and individual feeder lines Apg, mbar
6 Total of head losses from No. 2 to No. 5 IAp mbar
7 Available for head loss from pipe friction and isolated Dpyer mbar
points of resistance, value from No. 1 less value from No. 6
8 Estimated proportion for isolated points of resistance at ... % - mbar
9 Available for head loss from pipe friction, - mbar
value from No. 7 less value from No. 8
10  Pipelinelength liot m
11 = Available pipe friction pressure drop,
value from No. 9 divided by value from No. 10 Ryerf mbar/m
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APPENDIX

Inspection and maintenance

The operator is recommended to conclude a
maintenance contract for the potable water
systems with an installer company.

The following tables list the essential system
parts and the maintenance, inspection and
servicing they require.

The recommendations given here for time
intervals for inspection and maintenance and
for performance of the various tasks should be
followed by the operator as it is in the operator's
own interests to do so.

The operation and maintenance specifications
of the manufacturer should be followed as well.

Maintenance tasks

Task

Free outlet in break tank
(level controller)

Inspection

Check the safety margin (water level setting), the inlet
valve and the overflow when inlet is fully open; check the
airinlet/outlet if applicable (visual inspection).

‘ Maintenance

Anti-vacuum device

When water is flowing through the valve, water must not run
out of the airinlets (visual inspection).

Pipe disconnector,
installation type 2 and 3

a) Check for proper functioning: visual inspection when an
upstream shut-off valve is closed. The pipe disconnector
should go into disconnection position when the valve is
closed.

b) Check for leaks: visual inspection; water should not
escape when in flow position.

Pipe disconnector,
installation type 1

a) Check for proper functioning: close a shut-off valve
upstream from the pipe disconnector. Open an extrac-
tion fitting to relieve the pressure in the shut-off
section. Visually inspect to see whether the pipe
disconnector goes into disconnection position.

b) Check for leaks: visual inspection; water should not
escape when in flow position.

c) Check safety function: open an extraction valve down-
stream from the pipe disconnector. Relieve the input
pressure on the pipe disconnector by slowly closing an
upstream shut-off valve. At the response pressure
shown on the name plate, the pipe disconnector should
go into disconnection position. Check that the response
pressure is as specified by means of a pressure gauge
fitted between the shut-off valve and the pipe discon-
nector.

Non-return valve (in pipe)

To check for watertight closure, shut off the pipe before
the non-return valve in the direction of flow. Opening the
testing fixture on the input side of the non-return valve
will show whether water is coming out. For the test to
work, the consumption lines following the non-return
valve must be filled with water. The closure is watertight if
no water comes out of the test fitting.
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Task

Airinlet valve, flow-through
form (type C)

‘ Inspection

If not already connected, connect a hose about 1 m long
to the outlet downstream from the air inlet. Open the
check valve upstream from the air inlet valve far enough
to cause a small amount of water to emerge from the
hose. Then raise the end of the hose above the airinlet
valve, close the check valve and lower the hose. The water
in the hose should flow out, and the air inlet valve should
audibly draw in air through the air inlet openings.

APPENDIX

Maintenance

Airinlet valve, with and
without drip limitation
and discharge

(types D and E)

Close the upstream fitting closest to the air inlet valve
being tested and open a downstream outlet which does
not have a non-return valve (first remove jet requlator if
fitted). As this is done, the air inlet valve should audibly
draw in air through the air inlet openings. The water comes
out of the extraction point quickly.

Check for leaks: visual inspection: when water is flowing
through the valve, water must not run out of the air inlets.
The function of the air inlet valve with drip limitation

and discharge can also be checked with the aid of a glass
filled with water. The outlet end of the drip overflow bend
on the airinlet valve is placed in the water-filled glass.

If the airinlet valve is functioning correctly, the water

will be drawn up when the test described above is carried
out.

Safety valve

a) Functional inspection by checking responsiveness:
actuate the lifting mechanism of the safety valve from
time to time during operation of the system. Observe
whether the valve closes again when the lifting mecha-
nism is released and whether the water behind the valve
flows away completely through the funnel or blow-off
line.

b) In the case of safety valves installed before water
heaters, observe whether the safety valve responds
when the water heater heats up. The valve has
responded if water flows out of the blow-off line.

If no water comes out when the water heater heats up
or the safety valve has a permanent leak, try to
unblock the valve or flush foreign bodies out of the
seal section by actuating the lifting mechanism
several times. If that does not work, have the valve
repaired by an installer company.

If the valve seat or sealing disc is damaged, the safety
valve must be replaced completely.

Pressure reducer

Check the set output pressure on the pressure gauge
(visual inspection) at zero flow and peak flow (large
extraction volume).

Pressure reducers are controllers with relatively low
actuating forces and are therefore particularly sensi-
tive to contaminants.

The strainer must be cleaned and replaced if neces-
sary. Take out the internal parts and check that they
are in proper working condition; replace if needed.

Pressure boosting system

See manufacturer's operating instructions.

See manufacturer's operating instructions.

Backwashable filter

If the water flow is reduced due to increased pressure loss,
backwash it in accordance with the manufacturer's
maintenance instructions.

See inspection.

Non-backwashable filter

Check the deposits on the filter cloth by visual inspection
of filters with transparent filter cups or check the flow
resistance on filters with non-transparent filter cups.

Replace the filter element in accordance with the
manufacturer's maintenance instructions. When
putting back into service, the first run-off water must
be drained off by briefly opening a nearby extraction
point.

Dosing/dispensing device

Visual inspection, check of reservoir contents, replace
dispensing reservoir if empty. Follow the manufacturer's
specifications regarding expiry and storage of the dis-
pensed substance.

See manufacturer's operating instructions.
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Task

Water softener installation

‘ Inspection

Monitor the amount of salt consumed at regular intervals
depending on the volume of water used.

Add regenerating salt as needed (use only salt of quality
specified by DIN 19604). When adding salt, ensure proper
hygiene. Forexample, the salt packages should be cleaned
before use so that contaminants cannot enter the salt
dispenser. Pour the regenerating salt directly into the salt
dispenser from the opened package. Make sure that the
salt dispenser is not overfilled and that it is closed again
carefully after filling. The storing of opened packages
should be avoided. The salt should be stored in a clean
and dry place.

If needed, compare the clock timer on the automatic
control with the actual time, measure the reduced water
hardness, add disinfectant substances for the specific
system if needed.

Maintenance

See manufacturer's operating instructions. Minimum

scope of maintenance work:

- Check regeneration trigger mechanism. Clean
injector and strainer. Check control valve for leaks,
replace wearing seal if needed. Check drive motor
of the control valve for proper functioning.

- Check brine control and program setting; adapt to
new water use pattern if required.

- Check the amount and state of regenerating salt and
the brine level.

- Check seals and gaskets and hose unions, replace if
needed.

- Check untreated water hardness, and soft/reduced
water hardness; adjust reduced water hardness
setting if necessary. Enter the adjustment of the
setting in the log book.

- Read off the water meter and enter the reading in
the log book.

- Check the mechanisms required for device disinfec-
tion /add system-specific disinfectant substances.

- Check that the device connection fittings are
functioning correctly to prevent backflow.

- Hand over the system to the operator together with
the log book.

All tasks performed during maintenance and any

repairs carried out should be entered in the log book

supplied by the manufacturer.

Hot water heater

- Check the set temperature and compare with the actual
temperature of the heated water.

- Check the safety valve for proper functioning (see safety
valve).

Pressure test: for heat carriers class 1 or 2 and operat-
ing pressure in the heating system > 3 bar and for
class 3, carry out a pressure test as follows to test the
heat exchanger for leaks:

a) Pressure test on the potable water or heat carrier
side at the applicable permitted operating pressure
of the system with simultaneous relief of pressure
to atmospheric on the other side, or

b) Shutting off the flow and return lines for the heat
carrier with simultaneous extraction of heated
potable water and pressure inspection on an
operating pressure gauge. The cooling of the
heating surface should result in lowering of the
gauge pressure in the heat exchanging space to 0.
If the pressure does not fall, check by carrying out a
pressure test.

Additional specifications for
intermediate hot water

With hot water heater of design type D (intermediate heat
exchanger, see DIN 1988, Part 2), check that the safety

In accordance with manufacturer's specifications and
operating conditions.

heaters system is working properly in accordance with the specifi-
cations of the manufacturer.
If the intermediate fluid needs to be replenished, use only
the fluids specified by the manufacturer for that purpose.
1See Lebensmittel- und Bedarfsgegenstindegesetz (Food and
Consumer Goods Law)
21f tests must be carried out by approved specialists in order to
fulfil statutory requirements, the inspection tasks may be incor-
porated into those tests
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Task

Cleaning and descaling

Inspection

To keep the system in proper working condition, make sure
that deposits (anode sludge, scale) are removed. If cleaning
agents or descaling agents are used for this purpose, these
must be such that their proper or intended use poses no risk
to health due to their chemical composition, particularly due
to toxic substances or contaminants.! This requirement is
considered to be met if the manufacturer of the cleaning
agent or descaling agent confirms the suitability of the
product in terms of the Lebensmittel- und Bedarfsgegen-
stindegesetz (Food and Consumer Goods Law) and specifies
the method of cleaning and rinsing.

The manufacturer of the hot water heater is obliged to
specify agents suitable for use for cleaning and descaling
and suitable cleaning and rinsing methods, in the light of the
materials used in manufacturing the heater.

APPENDIX

Maintenance

Addition of corrosion protection:

Substances used for coating surfaces in contact with
potable water must be such that their proper or
intended use poses no risk to health due to their
chemical composition, particularly due to toxic sub-
stances or contaminants.1

No substances should be able to be transferred from the
coating substance to the potable water unless the
amounts would have no detrimental health, odour or
taste effects and are technically unavoidable.

Fire water supply and fire
protection facilities

For fire water supply and fire protection facilities, accept-
ance tests and repeat tests are subject to the requirements
of the local fire protection authority or the insurer.

- The date of inspection, name of the inspecting person,
all tests carried out and any faults discovered should be
entered in the log book (in accordance with DIN 1988,
Part 6/12.88, section 4).

- Discovered faults must be rectified without delay.

- The date of fault rectification and the name of the rectifier
(company name) should also be entered in the log.

- If anew log book is started, the previous one must be kept
for at least one year.

Minimum scope of inspectionZ:

- Check the filling valve (closed, watertight).

- Check the draining fixtures (clean, functioning properly).

- Check for damage to the safety elements designed to
prevent unauthorised activation.

- Check the control voltage.

- Functional check of the pump for the actuating pressure of
hydraulic systems.

- Check for adequate actuating pressure and leak-tightness
of the actuation pressure system.

- Check the batteries (charging state and full state).

- Check the functioning of the acoustic and visual alarms.

- Check water pressure.

- Check the running of the pressure boosting pump(s) —
if installed — including check of the direction of rotation.

- Functional check of the forced actuation of the filling valve
and draining fixtures.

- Check the operation of the filling valve, automatic opening
if the control fails, activation of the acoustic and visual
alarms.

- Check the operation of all extraction valves (fire hose
outlets) (damage, mobility of the operating elements;
dry check permitted).

- Check the nozzles on the sprinkler system (not blocked,
clean; dry check permitted).

- Check the system for corrosion damage.

- If there is a strainer in the filling and draining station, check
and clean it.

- Check the functioning of the bypass fitting with operating
element and then put safety element (to prevent misuse)
backin place.

- Check the supply of water to the filling and draining
station.

See inspection.

Pipelines

Removal of inspection sections, visual inspection of the
inner surface.
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Inspection and maintenance schedule

No Component, fitting Inspection Maintenance

1

Free outlet 1 0]

Anti-vacuum device

3 Pipe disconnector,
inst. type 2 and 3 6 o] X

10  Filter, backwashable 2 6] X 2 0] X
........... Filter, non-backwashable 2 O X B X
L1 Dosing/dispensingdevice 6 O X X
12 softening equipment 2 . O X o L X
13 Hotwaterheater S LS X
14  Fire water supply and 1 ] X

fire protection facilities 6 (o] X _
B epeme
16 Coldwatermeter ol T S X
17  Hot water meter 1 (0] 5

1 For shared (communal) installations

The figures in the “Monthly” and “Yearly” columns refer to time intervals, e.g. 6: every six months, 2: every two years

Done by: O: operator, X: installer company, manufacturer, water supply company

Real-world example: Aquadrom, Rostock

The Aquadrom is located in Graal-Miiritz on the
picturesque Baltic coast of Mecklenburg, just
twenty kilometres away from Rostock. Partially
funded by the Ministry of Economic Affairs in
Mecklenburg-Western Pomerania, it is the
biggest and most luxurious leisure centre in
the region.

In a leisure centre on this scale, a reliable and
economical pressure boosting system is of
tremendous importance. It not only supplies the
swimming pool, but also the tennis and bad-
minton courts, the restaurant, and the therapy,
wellness and sauna facilities. For Mr Marek, the
operator of the Aquadrom, the Wilo Comfort-N
Vario with MVISE pumps using glandless tech-
nology were beyond compare right from the
start: “they're absolutely reliable and quiet —
with constant pressure round the clock: even
at peak periods. But the most important thing
is, there isn't any other vertical high pressure
centrifugal pump for pressure boosting which
works so quietly. And quiet is something that is
utterly fundamental for the recuperation of our
guests.”

Perfect all-round supply with constant pressure in all health and
wellness areas
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Seminars

Wilo seminars

Wilo's training seminars help you to keep up
with the latest developments in your field: with
numerous courses in the fields of heating, cool-
ing, air-conditioning, water supply, and waste-
water disposal.

The seminars are tailored to meet your everyday
working requirements. Our trainers have many
years of experience in the trade and are therefore
able to present the course content so that it is
always directly relevant to your day-to-day
work.

The training centres in Dortmund and Oschers-
leben (where you can get hands-on experience
of pressure boosting systems) provide an ideal
environment for modern learning of the highest
standard. In addition to conference and meeting
rooms, it is equipped with process labs designed
to replicate real-world conditions: ideal for
action-oriented learning using pump and system

models. For the latest information
and dates for Wilo seminars,
The one-day events — including lunch — are see: www.wilo.com

available to you free of charge. Successful semi-
nar participants are awarded a Wilo certificate.

Wilo-Brain

80 t0 90% of all customer complaints regarding
heating and secondary hot water circulation
installations can be easily prevented, by config-
uring or adapting the system to suit require-
ments.

Wilo-Brain helps you to make your customers
more satisfied and your business more success-
ful. This is more than product training; rather it
is general, overall system training, not restricted
to the products of one manufacturer. Wilo-Brain
takes existing knowledge and presentsitina
systematic and coherent way and, in addition,
provides the latest tips and tricks for installation
and maintenance. Whether hydraulic balancing
of heating systems or ensuring hygienic stan-
dards in secondary hot water circulation:
Wilo-Brain imparts expertise for noise-free,
smooth system operation and permanent energy
efficiency.

The system training takes place in Wilo-Brain
centres — vocational training schools of trade
organisations, chambers of commerce and
technical colleges — in all parts of Germany.
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Informational material

wito

[
Pumpentechnik

Basic knowledge

Wito

Gesamtiibersicht

;Y

Product catalogues

wito) wito) wits]

Abwassertechnik Kalte-, Klima- und Regenwassernutzungs- Druckerhdhungstechnik
Kiihltechnik technik

Planning and design information

@z BiBB. (wito| = BiBB. (wito|

System knowledge

You can order these informa-
tional materials online at
www.wilo.com

Checklists for Wilo systems can
be ordered from Wilo's after-
sales service:

T (049) 231 4102-7900

01805 WelsL+O+K<D*
Q¢L4e506+5-3

F (049) 231 4102-7126

* 14 cents per minute from the German landline

service from T-Com
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Wilo - International (Subsidiaries)

Argentina

WILO SALMSON
Argentina S.A.

C1270ABE Ciudad
Auténoma de Buenos Aires
T +54 11 43015955
info@salmon.com.ar

Austria

WILO Handelsges. m.b.H.
1230 Wien
T+43507507-0
office@wilo.at

Azerbaijan

WILO Caspian LLC
1065 Baku

T +994 12 5962372
info@wilo.az

Belarus

WILO Bel 000
220035 Minsk

T +375 17 2503393
wilobel@wilo.by

Belgium

WILO SA/NV
1083 Ganshoren
T +32 24823333
info@wilo.be

Bulgaria

WILO Bulgaria Ltd.
1125 Sofia

T +359 29701970
info@wilo.bg

Canada

WILO Canada Inc.
Calgary, Alberta T2A 5L4
T +1403 2769456
bill.lowe@wilo-na.com

China

WILO China Ltd.
101300 Beijing

T +86 10 80493900
wilobj@wilo.com.cn

Croatia

WILO Hrvatska d.o.o.
10090 Zagreb

T +38 51 3430914
wilo-hrvatska@wilo.hr

Czech Republic
WILO Praha s.r.o.
25101 Cestlice

T +420 234 098711
info@wilo.cz

Denmark

WILO Danmark A/S
2690 Karlslunde

T +45 70 253312
wilo@wilo.dk

Estonia

WILO Eesti OU
12618 Tallinn

T +372 6509780
info@wilo.ee

Finland

WILO Finland OY
02330 Espoo

T +358 207401540
wilo@wilo.fi

France

WILO S.A.S.

78390 Bois d'Arcy
T +33 130050930
info@wilo.fr

Great Britain

WILO (U.K.) Ltd.
DE14 2WJ Burton-
Upon-Trent

T +44 1283 523000
sales@wilo.co.uk

Greece

WILO Hellas AG
14569 Anixi (Attika)
T +302 10 6248300
wilo.info@wilo.gr

Hungary

WILO Magyarorszdg Kft
2045 Torokbdlint
(Budapest)

T +36 23 889500
wilo@wilo.hu

Ireland

WILO Engineering Ltd.
Limerick

T +353 61227566
sales@wilo.ie

1%1%

WILO Italia s.r.l.
20068 Peschiera
Borromeo (Milano)
T +39 25538351
wilo.italia@wilo.it

Kazakhstan

WILO Central Asia
050002 Almaty
T+7 727 2785961
in.pak@wilo.kz

Korea

WILO Pumps Ltd.
621-807 Gimhae
Gyeongnam

T +82 55 3405800
wilo@wilo.co.kr

Latvia

WILO Baltic SIA
1019 Riga
T+3717 145229
mail@wilo.lv

Lebanon

WILO SALMSON
Lebanon
12022030 El Metn
T+961 4722280
wsl@cyberia.net.lb

Wilo — International (Representation offices)

Algeria

Bad Ezzouar, Dar El Beida
T +213 21 247979
chabane.hamdad@salmson.fr

Armenia

375001 Yerevan

T +374 10 544336
info@wilo.am

Bosnia and Herzegovina

71000 Sarajevo
T +387 33 714510

zeljko.cvjetkovic@wilo.ba

Georgia

0177 Thilisi

T +995 32317813
info@wilo.ge

Macedonia

1000 Skopje

T +38923122058
valerij.vojneski@wilo.com.mk

Moldova

2012 Chisinau

T+373 2223501
sergiu.zagurean@wilo.md

Lithuania

WILO Lietuva UAB
03202 Vilnius

T +3705 2136495
mail@wilo.lt

The Netherlands
WILO Nederland b.v.
1948 RC Beverwijk
T +31 251 220844
info@wilo.nl

Norway

WILO Norge AS
0901 Oslo

T +47 22 804570
wilo@wilo.no

Poland

WILO Polska Sp. z.0.0.
05-090 Raszyn
T+48 227026161
wilo@wilo.pl

Portugal

Bombas Wilo-Salmson
Portugal Lda.
4050-040 Porto

T +351 22 2080350
bombas@wilo.pt

Romania

WILO Romania s.r.l.
077040 Com. Chiajna
Jud. lifov

T+40 213170164
wilo@wilo.ro

LUTHE]

WILO Rus ooo
123592 Moscow
T +7 495 7810690
wilo@orc.ru

Saudi Arabia

WILO ME - Riyadh

Riyadh 11465

T +966 1 4624430
wshoula@wataniaind.com

Rep. Mongolia
Ulaanbaatar
T+976 11 314843
wilo@magicnet.mn

Tajikistan

734025 Dushanbe

T +992 37 2232908
farhod.rahimov@wilo.tj

Serbia and Montenegro
WILO Beograd d.o.o.
11000 Beograd

T +38111 2851278
office@wilo.co.yu

Slovakia

WILO Slovakia s.r.o.
82008 Bratislava 28
T +421 2 45520122
wilo@wilo.sk

Slovenia

WILO Adriatic d.o.o.
1000 Ljubljana

T +386 15838130
wilo.adriatic@wilo.si

South Africa
Salmson South Africa
1610 Edenvale

T +27 11 6082780
errol.cornelius@
salmson.co.za

Spain

WILO Ibérica S.A.

28806 Alcala de Henares
(Madrid)

T +34 918797100
wilo.iberica@wilo.es

Sweden

WILO Sverige AB
35246 Vixjd

T +46 470 727600
wilo@wilo.se

Switzerland

EMB Pumpen AG
4310 Rheinfelden
T+4161 8368020
info@emb-pumpen.ch

Turkmenistan

744000 Ashgabad
T +993 12 345838
wilo@wilo-tm.info

Uzbekistan
700046 Taschkent
sergej.arakelov@wilo.uz

WILO AG
NortkirchenstraRe 100
44263 Dortmund
Germany

T +492314102-0

F +492314102-7363
www.wilo.com

Taiwan

WILO-EMU Taiwan Co. Ltd.
110 Taipeh

T +886 227 391655
nelson.wu@
wiloemutaiwan.com.tw

Turkey

WILO Pompa Sistemleri
San. ve Tic. AS.

34530 Istanbul
T+90216 6610211
wilo@wilo.com.tr

Ukraina

WILO Ukraina t.o.w.
01033 Kiew

T +38 044 2011870
wilo@wilo.ua

Vietnam

Pompes Salmson Vietnam
Ho Chi Minh-Ville Vietnam
T +84 8 8109975
nkm@salmson.com.vn

United Arab Emirates
WILO ME - Dubai
Dubai

T +971 4 3453633
info@wilo.com.sa

USA

WILO-EMU USA LLC
Thomasville,
Georgia 31792

T+1 229 5840097
info@wilo-emu.com

USA

WILO USA LLC

Melrose Park, Illinois 60160
T+1708 3389456
mike.easterley@
wilo-na.com
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