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1. INTRODUCTION

During the last two decades the partnership between Finland and Russia in the field of
building construction reached a new level. There are a number of residential and in-
dustrial buildings already constructed by Finnish companies on the territory of Russia
and this tendency seems to continue. The design projects which are done according to
the regulating documents of Finland should be adapted to those of Russia to be suc-
cessfully built there. This thesis is directed to the facilitation of cooperation between

two countries.

How can be known, which conditions are the best? Are they different? Do the meth-
ods of design and construction vary? What kinds of regulating documents are used
and how? It is not easy to answer these questions. The only way is to make serious

investigations in this area.

It is possible to compare Finnish and Russian regulating documents in building con-
struction. In this thesis only narrow area of this field is described. This area is water
supply and drainage systems of residential buildings in Finland and in Russia. In this
thesis are presented the main parameters needed for design. They are: drinking water
and drain water temperature, pipe material, diameters of pipes, fall. The dimensioning
of example residential building is given according to Finnish and Russian regulating

documents.

The comparison is formed the following way. First the main regulating documents of
each country are named, described and the main definitions on water supply and
drainage systems are given. Second design and dimensioning of example residential
building are compared. Comparison is implemented in the following order: first water

supply then drainage. Finally the main conclusions of the comparison are presented.



2. DESCRIPTION OF REGULATING DOCUMENTS

The main Finnish regulating document is the National Building Code of Finland. The
National Building Code contains technical regulations and instructions, which are
given by decree. The regulations are binding, and apply to the construction of

new buildings. The regulations are applicable to renovation and alteration works only
insofar as the type and extent of the measure and a possible change in use of the build-

ing require. The instructions are not binding but present acceptable solutions.

There are different parts of Building Code: from A to G. Water supply and drainage
systems refers to part D — HEPAC and energy management. In this thesis only one of
them will be taken into account. It is D1 “Water supply and drainage installations for
buildings Regulations and guidelines 2007”/1/. Being the part of Europe Union,
Finland had renovated national Standards and Decrees according to European ones. /2/

The main Russian regulating document is Building Norms and Rules (SNIP). Itis a
set of normative documents in construction, adopted by the executive bodies and con-
taining the mandatory requirements. Until 1955 there was no centralized system of
regulating documents in the field of construction in the USSR. After introducing the
system was approved by the State Committee of the council of Ministers of the USSR.
14/

Building Norms and Rules are the main documents in the field of construction. They
are separated into four parts: Managing of Business Organization, Design standards,
Estimated rates, Cost standards of material and labor recourse. Design standards con-
sist of the following parts: Safety, Design, Engineering networks and systems, Trans-
portation, Hydraulic structures, Town planning, Organization of production and ac-
ceptance of work. Each SNIP consists of 4 parts: General provisions, Design stan-
dards, Rules of production and acceptance of work and Estimated rules and regula-
tions. In this thesis “SNIP 2.04.01-85 (2000): Water supply and drainage of buildings”
/3/ is used. It belongs to the part of design standards, engineering networks and sys-
tems. In addition to the Building Norms and Rules there are various rules, regulations,
practice instructions, departmental construction norms, and other regulatory docu-

ments, which are used here also, but only as indirect source of information. /4/



More than twenty years have passed after the disintegration of the USSR, so the reno-
vation of normative documents is necessary. Each document is corrected and changed
according to the demands of modern life and construction. But the main changes are
in process now. A great job is already done in this direction and some of the docu-
ments are renovated according to the European ones, taking into account standards of

Russian Federation.

On this thesis there are the main differences between Finnish and Russian regulating
documents and general rules for design and construction of water supply and drainage
systems for residential buildings the most safe, reliable and economically efficient

way.

3. WATER SUPPLY AND DRAINAGE SYSTEMS. GENERAL RULES FOR
DESIGN

Domestic water should be delivered to the taps in such a way that there would be no
health hazards. It should be separated from any other substances. Water supply pipes
are usually made from copper, stainless steel, plastic and multilayer pipes. It should be
reasonable temperature in cold and hot water and minimum time delay between open-
ing the tap and achieving the desired temperature. Water supply pipes should be easy
to install and available to repair. Pipelines (if invisible) should be equipped by struc-
ture elements which are easy to expose. There must be water meter, and there must be

enough space for its installation. /1/, /3/

Drainage systems must be designed and constructed in such a way that there were no
health hazards. Smells, noise and flooding also should be avoided. Pipes should be
laid in such a way that they are durable, reliable and easily available to repair. Water
basin should have overflow. The sewer system should not have extra devices which
stop flow. The pumping station should not spread smell. It should be equipped with
check valve and ventilation. Each sewer point should have its trap to prevent smells.
Each building should have at least one vent pipe. Changes of flow direction in the
sewer should be avoided. The drain pipes must be laid underground in such a way that



they will not be damaged by earth pressure, corrosive influence of soil and applied
loads. The pipes must be properly protected of sand, sludge, grease, petrol, corrosive
substances and heavy metals. The change of flow direction should be avoided. The
bends are to install not more than 90 degrees to the flow direction. Easy available
openings should be provided. Drainage should be constructed to avoid freezing. /1/,
13/

In Russia is not obliged to have floor drains in washrooms and bathrooms, it depends
on the appointment of the place and number of devices. Its also possible not to have
vent pipe for each toilet — vent pipes from several toilets can be connected in one out-
put. /3/

4. WATER SUPPLY AND DRAINAGE PIPE MATERIALS

In Finland it is common to use PEX, copper, stainless steel and cast iron pipes in de-
sign of water supply systems. Different kinds of plastic pipes are also used nowadays.
They are: PVC, PP, multilayer pipes. Copper and multilayer pipes are often installed
as distribution pipelines and the manifold is made of brass. Connection pipes are usu-
ally PEX pipes./6/

There are two ways to design a water supply system. The first one is traditional way,
when the distribution pipe follows from the water meter to the last faucet. According
to this method the diameter of the distribution pipe is getting smaller, until the pipe
reaches the last point. In the second method the manifold should be used. In this case
the distribution pipe ends up when it comes to the manifold and then the flow is sepa-
rated on connection pipes to each faucet. The first method is used mostly in renova-
tion. The second one have several advantages over the first one such as small diame-
ters required and simple service: connection pipes are in casing pipe to provide easy
changing. PVC pipes are used as connection cold water pipes between the buildings.
11/

In Russia the same materials are used. The first difference is that copper pipes are not

often used because of its high price. And one more difference is that in Russia it is not



common to make the special floor for flexible pipes — it is done only in some cases,
because it leads to the high prices on the materials and increases the height of the
building which is often limited. So this method is allowed but not usual. /3/

For drain pipes in Finland the most common used materials are PP, PVC-U, PE, Cast
iron and Stainless steel. Copper pipes are used in some cases for example as rain water
drains and for draining the waste water from washing machine and similar. The most
common used materials are PP and PVC pipes. PP is for connection and collection

pipes inside the building and PVC for connection pipe between the buildings./6/

In Russia the most common used materials are the same except PE, Stainless steel and
Copper. PE is not used traditionally. Stainless steel is used only for drain pipes under
pressure. Copper pipes are not common, they are used only in small buildings or one
family houses. Cast iron is not often used nowadays because of its high weight and
difficult installation. The most common used materials are PP and PVC pipes. But,
comparing with Finland, in Russia PVC is used not only outside but also inside the
building if it is laid under the floor. /3/

5. DRINKING WATER AND DRAIN WATER TEMPERATURE

In Finland the temperature of warm water is to be more than 55°C, the temperature of
cold water should be not more than 20°C. The water from the tap should not exceed
65 degrees. /1/

In Russia the temperature of warm water should be not less then 50°C- for the District
Heating, not less than 60°C — for the District Heating and Heat Exchanger inside the
building. In any case it should be from 50 to 75°C. Cold water should be not less then

10°C in winter time, not more than 20°C in summer time./3, p.3/

Temperature of waste water is an important parameter when choosing pipe material.
The PP pipes stand temperature up to 90° for short time and up to 80° for a long time,
PVC pipes up to 80° for the short time and up to 40° for a long time. Pipe material

which is not deformed of warm waste water is Cast iron./7/



6. DIMENSIONING OF WATER SUPPLY AND DRAINAGE

INSTALLATIONS

The following tables: Table 1 and Table 2 show the dimensioning order of water sup-

ply and drainage installations in residential buildings in Finland and Russia. The ta-

bles are mostly the same. So the calculation could be done comparing each step. First

follows Table 1 for water supply and next Table 2 for drainage. Two differences in

calculation of water supply system are that in Russia the volume check is not per-

formed and the highest flow rates differ.

Table 1. Dimensioning order in Finland and in Russia /1/, /3/

Finland Russia Comparison
Determination of standard flows | Determination of standard flows of | The same
of each faucet each faucet

Calculation sum of standard flows | Calculation sum of standard flows | The same
Q) Q)

Calculation the dimensioning Calculation the dimensioning flow | The same
flow (q) for each section of distri- | (q) for each section of distribution

bution pipe - warm and cold wa- | pipe - warm and cold water sepa-

ter separately rately

Dimensioning of distribution Dimensioning of distribution pipes | The same
pipes (flow rate is < 2,0m/s). (flow rate is < 2,0m/s).

Dimensioning of connecting Dimensioning of connecting pipes | Flow rate
pipes (flow rate < 3 m/s). (flow rate <2 m/s). differs
Volume flow check which is - In Russia
based on calculations of pressure the volume
losses. Every faucet check is not
must provide water flow that is performed
70% - 150% from its standard

flow.

If the pressure is still too high, If the pressure is still too high, then | The same
then the decompression valve the decompression valve should be

should be installed. installed.

If the pressure losses are too high | If the pressure losses are too high The same

then the larger diameter should be
chosen.

then the larger diameter should be
chosen.




Table 2. Dimensioning of gravity drain /1/, /3/

Finland Russia Comparison
Inspected, that sewer points are Inspected, that sewer points are The same
installed above the height of installed above the height of

backwater and sufficient sewer backwater and sufficient sewer

declivity is reached. Otherwise declivity is reached. Otherwise

pump station of sewer water shall | pump station of sewer water shall

be planned in the sewer system. be planned in the sewer system.

The standard flow of each sewer | The standard flow of each sewer | The same
point shall be chosen. point shall be chosen.

The sums of standard flows and The sums of standard flows and The same
dimensioning flows shall be cal- | dimensioning flows shall be cal-

culated in the collector pipes; culated in the collector pipes;

Dimensioning unvented connec- | Dimensioning unvented connec- | The same
tion pipe; tion pipe;

Dimensioning of unvented con- Dimensioning of unvented con- The same
nection sewer pipes; nection sewer pipes;

Dimensioning of unvented collec- | Dimensioning of unvented collec- | The same
tion sewer pipes; tion sewer pipes;

Dimensioning of vented collec- Dimensioning of vented collection | The same
tion sewer pipes; sewer pipes;

Dimensioning of the vent pipe. Dimensioning of the vent pipe. The same

7. CALCULATION OF WATER SUPPLY AND DRAINAGE SYSTEMS
ACCORDING TO FINNISH AND RUSSIAN REGULATING DOCUMENTS

Given values for the example building are listed below. In the following chapters de-

sign and dimensioning of water supply and drainage system in the residential building

are performed. It is three floor building with ground floor. There are 3 sections, 16

flats in each section, 4 flats in each floor, 4 persons in each flat. In the ground floor

there are sauna and laundry. Pipe material for water supply is copper. The material for

drainage is cast iron. Pressure loss of service pipe is 15 kPa, pressure loss of main




water meter is 30 kPa including valves. Hot domestic water secondary side of heat
exchanger pressure loss is 30 kPa. The pressure loss of secondary side of heat ex-
changer for hot domestic water is 30 kPa. First the design and dimensioning is done

for water supply system then for drainage system. (Appendix 1 — Appendix 6)

7.1 WATER SUPPLY SYSTEM

In this chapter dimensioning of water supply system according to Finnish and Russian
regulating documents is performed. At the example such parameters as the building,
the number of residents, the number of faucets, pipe material, length of pipes, the di-
ameters of pipes are the same. The main goal is to compare the dimensioning flow,
maximum standard flow and pressure losses in pipes. These magnitudes are found at
the end of calculation and are given in the table form for Finnish calculation (Appen-

dix 8 and Appendix 9) and Russian calculation (Appendix 12 and Appendix 13)

Determination of standard flow

Standard flow is typical value of flow in a water outlet. From Table 3 and Table 4
follow that Russian standard flows are much less then Finnish ones, and in Russia the
concept “common flow” is used. Common flow is the standard flow of warm water
and cold water at one time. After each table follows a list of Standard flows needed

for dimensioning of pipes from the given example.

In Finland simultaneous demands are to be taken into account in accordance with
Table 3. If the fitting has alternative outlets, the maximum flow is to be used in de-
sign. A device which supplies water for a consumer unit such as a washing machine

through an easily demountable connection is also considered to be an outlet.

Designing the supply pipe, a total standard flow of 0,8 I/s for hot water may be as-
sumed for each flat, single family house or similar even though the aggregate flow
according to the table is a higher figure.
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A separate pipe for the kitchen or bathroom in a dwelling may be designed without a
consideration of a standard flow for a washing machine or dishwasher which is con-
nected there, provided that the design flow of the pipe in question > 0,2 I/s. In design-
ing supply pipes common to a number of dwellings, consideration should be given to

the flows which occur./1/

Table 3. Standard flows for design in Finland /1/

Water outlet Standard flow gy, I/s
Cold water Hot water

Bath 0,3 0,3
Bidet 0,1 0,1

Sink 0,2 0,2

Sink unit (bucket unit) 0,2 0,2
Dishwasher, domestic 0,2 0,2
Shower 0,2 0,2

Tap 0,2 0,2
Washing machine, domestic 0,2 0,2
Washing machine, in laundry or similar 0,4 0,4
Garden valve

In one family house DN15 0,2

In block of flats DN20 0.4

Wash basin 0,1 0,1
Urinal with flushing valve 0,4

Urinal with flushing tap 0,2

WC 0,1

WC with flushing valve 1,5

Standard flows for Finland in my case are:
1. Sink gn=0,2 I/s

2. Shower qn=0,2 I/s

4. Wash Basin gn=0,1 I/s

5.WC gn=0,1I/s

6. Washing machine (in laundry) gn=0,2 I/s

Standard flows and the list of water outlets are given in the Appendix 6.
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The Russian table looks different, but it is given here in the similar way as Finnish

one for the better understanding. In residential buildings with unknown number of

devices maximum standard flow is

97" =0,3ls gy =g =0,21/s
If there are different types of consumers and devices the following formula should be
used:
{ NiPido;
T v @
i = X the flow for each group of consumers
Jo maximum standard flow in pipe being dimension dm?/s
Q0" maximum standard flow for warm (hot water) dm?/s
qo° maximum standard flow for cold water dm®/s
Table 4. Standard flows for design in Russia /3,p 53/
Water outlet Standard flow g, I/s
Cold water | Hot water Common

Bath 0,18 0,18 0,25
Bidet 0,05 0,05 0,08
Sink 0,09 0,09 0,12
Sink unit (bucket unit) 0,09 0,09 0,12
Dishwasher, domestic 0,09 0,09 0,12
Shower 0,09 0,09 0,12
Tap 0,09 0,09 0,12
Washing machine, domestic Not rated Not rated Not rated
Washing machine, in laundry or similar | Not rated Not rated Not rated
Garden valve

e Inone family house 0,15

e In block of flats 0,15
Wash basin 0,09 0,09 0,12
Urinal with flushing valve 0,2 0,2
Urinal with flushing tap 0,035 0,035
WC 0,1 0,1
WC with flushing valve 1,4 1,4
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Standard flows for Russia in my case are:
1. Sink gqn=0,09 I/s

2. Shower qn=0,09 I/s

4. Wash Basin gqn=0,09 I/s

5.WC gn=0,1I/s

6. Washing machine (in laundry) gn=0,2 I/s

Flow in distribution pipes

In Finland the dimensioning flow of distribution pipe is defined by sum of standard
flows. In designing distribution pipes common to a number of dwellings, considera-
tion shall be given to the flows which occur. The dimensioning flow in the distribution
pipe is obtained from the Formula 2:

q v 00 avi Aqm 0°° Q qu °° (2)
= + (- )+ ) (=)
q dimensioning flow dm?/s
g1 maximum standard flow in pipe being dimension dm?/s
Om mean flow through valve in question 0,2) dm?/s
C) probability that gn, is used during peak consumption  (0,015)
periods
Q aggregate standard flows through the connected wa- dm?/s
ter outlet
A correction factor which takes account of the number  (3,1)

of times that the dimensioning flow q is exceeded

Values are given for residential buildings./1/

Factor A depends on the meaning of Uncertainty. In Table 5 there are already calcu-
lated magnitudes. To find factor A Uncertainty should be interpolated between the

given meanings.
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Table 5. Determination of factor A /1/

Uncertainty 0,01 0,001 0,0001

Factor A 2,3 3,1 3,7

The meanings of aggregate standard flow in the example are given from 0,1 dm®/s to
26 dm®/s. In D1 the meanings reach 150 dm®/s. The Dimensioning flow is on the cross
of Maximum standard flow and Aggregate flow. The aggregate standard flow should
be calculated by summarizing all the standard flows. Maximum standard flow is
known by the determination of the faucet with the largest standard flow. (Appendix 7)

In Finland the sum of standard flows is calculated according to the number of devices.
There are typical devices in each flat and some extra devices in the ground floor. Ac-
cording to the picture, the sum of standard flows for cold water is 43,4 /s and for
warm water is 19,2 I/s. After determination of sum of standard flows, the dimension-

ing flow is defined according to the Formula 2 or to the Appendix 7.

q 05=199 /s for cold water

q=02+0015(44,2 — 0,2) + 0,17(44,2 — §,231.22 /s for warm water
The {yH galglatipngsataghed @utﬁglt@bledgjn' (Appendix 8 and Appendix 9)

In Russia there are some differences. At the example Finnish residential building with
sauna and laundry in the ground floor is given. In Russia it is not common to design
such kind of buildings. It is usually designed flats with bathrooms and washing ma-
chines in each flat. Saunas or Russian banias (bathhouses) are designed in separate
buildings. Not so long ago it has become popular to design saunas inside the apart-
ments. Anyway, as there are no standard flows taking into account residential build-
ings with sauna and laundry, the calculation will be more complicated because build-
ing, sauna and laundry will be calculated separately. According to the Russian Table 6
when calculating sauna (we consider it as public shower) it should be taken into ac-
count the number of changes. If sauna is reserved one time per flat per week, there are
six changes per maximum day. If there are four person in each apartment then there
will go 24 persons per maximum day. When calculating laundry it is one more as-
sumption. Flows for laundry are taken for one kilogram of dry clothes. So if it will be

reserved one time a week for each flat and every of two washing machines can wash
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five kilograms of clothes, then per each flat it will be ten kilograms and it can be six

changes per maximum day, so 60 kilograms of dry clothes can be washed.

According to the Russian calculation there are several types of consumers. For exam-

ple residential buildings, hostels, laundries, canteens, saunas etc. As it is not usual for

Russia to have sauna and laundry for common use, the calculation includes magni-

tudes for different types of buildings. /3/

Table 6. Water consumption rates /3,p 58/

Rate of water consumption (1)

Standard flow
o (an) I/s (I/h)

£ Average | Maximum | Maximum | o
2 day um day qy hour Q. 8
> — o)
O (5} [
Y— e =} = = ] =
o 2 €S8l e| e9 | g9 €| € £ 5
o 5 S o & &Sd & &g & S g °
st ) =5 2| 2§22 | =28 2| = = 0
Residential linhabi- [ 195 |85 |230 |100|125 (79 |0,2 0,14 (60)
building with tant (100)
wash basins and
showers
Sauna with 1 person 500 | 270|500 |270]0,2 0,14 (270)
shower (500)
laundry 1 kg 40 15 |40 15 |40 15 0,3 0,2 (200)
of dry (300)
clothes

Calculation of dimensioning flow can be implemented in two ways. In any case P and

N, or their multiplication NP should be known.

P probability

N number of devices

Probability can be calculated either for one type of consumers using Formula 3 or

Formula 4 for different types of consumers.

AhruU
qoN 3600

(3)




P ZT 4)

T _y
U a number of consumers person
Ohr.u standard flow for one person per hour dm*h
qo (ON) standard flow I/s

13,p 4/

From Formula 3 the multiplication of N and P can be found:

NP QhruU
9o
= 5
- 3600 (5)
NP tot
() _12,5-144_2
NP R —02-3600
(3 = 7,9 - 144 .
NP ¢ 014-3600 7
() = 4.6-144 1314
©0,14-3600

PN of the sauna can be calculated the same way, so the results are:
(NP),"' =2,222

(NP),"=1,257

(NP),°=2,083

From Formula 4 the multiplication of N and P can be found:
(NP)*'=4,722

(NP)"=3,507

(NP)°=3,398

14

After probability is calculated, the dimensioning flow can be known in two ways first

is with Formula 6 and second is with Nomogram (Figure 2). If the dimensioning flow

is known with Formula 6 then coefficient o is unknown. To determine oo Appendix 10
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or Appendix 11 should be used. Coefficient a is found at the cross between the lines
denoting P and N. Appendix 10 is used when P>1; N<200, Appendix 11 is used when
P<0,1 and any N or when P>0,1 and N>200. Appendix 10 is taken from SNIP, but it is
reduced to the number of devices of 80 as an example. Appendix 11 is taken from
SNIP, but it is reduced to the meaning of NP=2,3 as an example. The original table

has the biggest meaning of NP=2000.

q Qo @ (6)
0 =5. .dimensioning flow I/s
a coefficient, depends on N and P

Jo (On) standard flow I/s

If the dimensioning flow is known with Nomogram (Figure 2) the meaning of Stan-
dard flow, go (gn) is 0,1; 0,14; 0,2;0,3. The Nomogram is read the following way: the
number of devices (N=50) and Probability (P=0,2) is known. First the cross between
the lines denoting these magnitudes should be found. The Standard flow is also
known. So the Dimensioning flow is determined with putting the compasses on the
cross and making the round counterclockwise. The start point is Standard flow

(gn=0,141/s) the final point is Dimensioning flow (q=3,0 I/s).

P(Phe) & o} o ohodoboler
N 200 AL

g 200 N

L3

03 0z 04 3 0z a3 04 08 1 2 3 [
[ e YT bbb bp sl L n i L
-2 |’fl| T rrrirTrrreyd IT|'|'I[[|]I'I||'[ ) | \'|:||.| TXTT
1] i

100 50 40 0 0.2[ 03 04 05
.



16
Figure 2. Nomogram for determining Dimensioning flow q (N<200, P> 0,1) /3,
p 65/

Translation of Russian definitions: n/c - I/s, n/4 - I/h, M/ - m3/h.

After determination of Dimensioning flow o is determined:
"=5,32

a"=5,23

o°=3,49

(Appendix 10, Appendix 11)

Standard flow is calculated with Formula 7:
1 NiP;qo;
LN.P;
1 Vi
>

q =
qo‘O‘:O,ZE;) I/s

00"=0,145 /s

(7)

00°=0,154 I/s

Dimensioning flow for sauna is calculated as multiplication of Standard flow from the

faucet on the number of showers (Formula 8):

g3 Nqo (8)
qi°L I/s

a8 =2-02=04 Is

45 =2-0,14 = 0,281/
Dimensigning £lgywfpr whole building is calculated with Formula 9:

q o @ ¢ ©)
q%s. . 4 =6,417 I/s

h _ I/s
q° =5-0,213-532+0,4

4° =5.0,145 5,23 + 0,28 = 4,071 1/
Thefyl gpiptdatipn ds atipoled ip Yiggable form (Appendix 12 and Appendix 13)
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Dimensioning of pipes

Dimensioning of pipes should be done according to the laws of Hydraulics, so it is the
same for Finland and for Russia. In the example calculation pipe material is copper. In
Russia the calculation of pressure losses of copper pipes for water supply and heating
is described in the standard of non-profit organization of HVAC engineers “Pipelines
from copper pipes for systems of internal water supply and heating. General specifica-

tions”/5/ Standard is approved by federal law, but is applied as recommendation.

In Finland pressure losses in pipe are determined with Formula 10:

Ap R1 Z (10)
¥ =5ps + ) (11)
Pa=Yy -p V? (12)
2AR 5. . sumoflocal pressure losses kPa
R friction loss per one meter of pipe kPa
I pipe length m
Z the pipe part’s single (local) resistance pressure loss kPa
>C sum of pipe part's coefficients depended on the nature of

local resistance

Pd dynamic pressure kPa
p density of the fluid kg/m?
v rate of flow m/s

The sum of pressure resistance is found with Table 7. Where r is radius of curvature
and d is inner diameter. The local resistance coefficient relates to the rate of flow after
the branch.
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Table 7. Local pressure losses due to local resistance (the coefficient of loss) /1/

Pipe fitting r/d or direction of flow Local resistance coeffi-
cient

Bend r/d<3 0,5

r/d>3 0,0

Elbow - 1,0

Branch Direction 1-2 2,0

42 Direction 1-3 0,0
LOGI B

42 Direction 2-1 3,0

1 i Direction 2-3 3,0
- e

12 Direction 2-3 1,0

1 . Direction 1-3 0,0
— -

One more unknown parameter of Formula 10 is pressure drop. It is known with Figure
3. The nomogram (Figure 3) is based on the Colebrook formula, with the roughness
coefficient k=0,15mm. Water temperature = +10°C. The error in the pressure drop
read of the nomogram is not greater then -10% at 0°C and not greater then -25% at
+55°C.
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Figure 3. Pressure drop in copper pipe, allowance being made for sedimentation
in the pipe /1/

Values for Figure 3:

dy internal diameter mm
S thickness of the wall of the pipe mm
q design flow (dimensioning flow) dm?/s

% rate of flow (velocity) m/s



20
Py dynamic pressure kPa

R Pressure drop kPa/m

The calculation is attached in the table form (Appendix 8 and Appendix 9)

In Russia the dimensioning has the same order as in Finland, but the local resistance
coefficients are different. The nomograms look different but they also have close re-

sults.

Table 8. Local pressure losses due to local resistance (the coefficient of loss) /5/

Pipe fitting r/d or direction of flow Local resistance coeffi-
cient
Bend 0,5
90
45
Elbow - 0,0
Branch Direction 1-2 1,5
42 Direction 1-3 0,5
L—1  °,
42 Direction 2-1 3,0
1 i Direction 2-3 3,0
- e
12 Direction 2-3 15
1 . Direction 1-3 0,5
— -
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Figure 4. Pressure drop in copper pipe, allowance being made for sedimentation

in the pipe /5/

Translation of Russian definitions: 10*i; =R, d,=d,
Values for Figure 4:
d, internal diameter mm

q design flow (dimensioning flow) dm®s
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v rate of flow (velocity) m/s
R Pressure drop kPa/m
The calculation is attached in the table form (Appendix 12 and Appendix 13)

7.2 DRAINAGE SYSTEM

In this chapter dimensioning of drainage system according to Finnish and Russian
regulating documents is performed. At the example such parameters as the number of
residents, the number of faucets, pipe material and length of pipes are the same. The
main goal is to compare the standard flow, the sum of standard flows, fall, diameters

of drain pipes and diameters of vent pipes.

Standard flow

In Finland standard flow for sewer points is found from Table 9. There can be found

some remarks which need special description.
a) In a restaurant with a grease separator.

b) This flow is not taken into account in design when it is drained to the trap by an-

other waste appliance.

¢) The maximum sum of standard flows in the waste appliances, which may be
drained through the floor drain. When water outlets or waste appliances are drained
through a floor drain, only the actual standard flows of waste appliances which are
drained into the floor drain are taken into account in design. In the sanitary cabin of
the dwelling, hotels or similar, only the maximum standard flow which is drained into

the floor drain is taken into account in design.



Table 9. Standard flows for sewer points in dimensioning use /1/
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Sewer point Standard flow dm®/s
Wash basin 0,3
Bidet 0,3
Bath 0,9
Shower 0,6
Shower basin 0,9
WC 1,8
Sink unit (for kitchen) 0,6
- Domestic use 0,6
- Commercial use with 2 sinks 0,9 (@)
- Commercial use with 3 sinks 0,6 (a)
Dishwasher, domestic 1,2 (b)
Dishwasher, restaurant 0,6 (a), In floor drain 100
Washing machines, domestic 0,3 (b)
Washing machines, laundry room 1,2 In floor drain DN 100
Urinal, with flushing valve 0,6
Urinal, with flushing tap 0,3
Floor drain DN 50 <0,9
Floor drain DN 75 (DN 70) <15
Floor drain DN 110 (DN 100) <1,8

Types of water outlets used in calculation are given below:

1. Bidet gqN=0,3 I/s

2. Shower qN=0,6 I/s

4. Wash Basin qN=0,1 I/s
5. WC gqN=1,8 I/s

6. Floor drain gN=0,6 I/s

Standard flows and the list of water outlets are given in the Appendix 6.

The sum of standard flows is Q=34,8 I/s

The Russian Table 10 looks different, but is given here in the similar way as Finnish

one for the better understanding.




Table 10. Standard flows for sewer points in dimensioning use /3,p 15/
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Sewer point Standard flow dm®/s
Wash basin 0,15
Bidet 0,15
Bath 0,8
Shower 0,2
Shower basin 0,6
WC 1,4
Sink unit (for kitchen)

- Domestic use 0,6

- Commercial use with 2 sinks 0,6

- Commercial use with 3 sinks Not rated
Dishwasher, domestic Not rated
Dishwasher, restaurant Not rated
Washing machines, domestic Not rated
Washing machines, laundry room Not rated
Urinal, with flushing valve 0,2
Urinal, with flushing tap 0,1
Floor drain DN 50 0,7
Floor drain DN 75 (DN 70) Not rated
Floor drain DN 110 (DN 100) 2,1

Types of water outlets used in calculation are given below:

1. Bidet qN=0,15 I/s

2. Shower qN=0,2 I/s

4. Wash Basin gN=0,15 I/s
5.WCgN=14l/s

6. Floor drain gN=0,7 I/s

Standard flows and the list of water outlets are given in the Appendix 6.

The sum of standard flows is Q=30,95 I/s

It can be mentioned from the tables that Finnish standard flows are much bigger then

Russian. There are no rates on the dishwashers, washing machines in Russia and DN

of floor drain DN 75 (DN 70) is not used. But the sums of standard flows are close.
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Dimensioning of vent pipe

In Finland in a cold place vent pipe must be minimum DN 100 (DN 110), a common

pipe leading to the roof can connect maximum 3 vent pipes.

Table 11. Dimensioning of vent pipe /1/

Sum of standard flows, dm®/s Minimum pipe size. DN
<5 70 (75)
>5 100 (110)

For the example calculation the sum of standard flows for each vent pipe is 8,7 dm®/s,

which is more then 5 dm*/s. So the size of vent pipe is DN110.

In Russia the dimensioning of vent pipe is done according to Table 12.

Table 12. Dimensioning of vent pipe /3,p 41/

Sewer pipe |Angle of connec- Maximum flow, dm®/s
size tion to standing Minimum vent pipe size, DN
DN PIpe,
Degrees
50 85 100 150
90 0,8 2,8 4,3 114
50 60 1,2 4,3 6,4 17,0
45 1,4 4,9 7,4 19,6
90 — 2,1 — —
85 60 — 3,2 — —
45 — 3,6 — —
90 — — 3,2 8,5
100 60 — — 4,9 12,8
45 — — 5,5 14,5
90 — — — 7,2
150 60 — — — 11,0
45 — — — 12,6
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According to Russian Table 12 each vent pipe has to have DN 150, because the sum

of standard flows is 7,35 dm®/s per each vent pipe.

It can be seen from tables that there is wider classification of vent pipes in Russia ac-
cording to the diameter of sewer pipe and connection angle. And there are also two

more pipe diameters, comparing with Finland.

Vertical drain

In Finland dimensioning of vertical drain is done according to Figure 5 which shows
the sizes and the gradients are for cast iron pipes. The chart refers to the internal di-

ameter of the sewer pipe.
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Figure 5. Vented gravity pipes /1/

Translation of Finnish definitions: Kaltevuus — declivity, Kulmapoikkeama pysty-

——p kulmapcikkeama pystysuorasta linjasta

suorasta - angular deflection from the vertical line, Vahimmaiskaltevuus - the mini-
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mum declivity, Normivirtaamien summa luokassa 2 - sum of standard flows in class 2,

Normivirtaamien summa luokassa 1 - sum of standard flows in class 1.

In Russia dimensioning of vertical drain is done the following way. The nomogram

given in Figure 6 is for cast iron pipes.
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Figure 6. Nomogram for the hydraulic calculation of drain pipes /3, p 71/

There are two different nomograms in Finland and in Russia, but the purpose remains
the same. In Finland separation on two class and declivity is taken into account. In

Russia filling is taken into account.

Fall

In Finland the minimum fall of the connection sewer pipe is at least 10 %o. The mini-
mum fall shall be always determined by dimensioning flow even diameter of pipe is
chosen next larger DN size. The flashing water of WC should be at least 4 liters. The
flashing water, which amount is less than 6 liters shall be used only in the dwellings

(apartment), where the following limitations shall be taken into account:

The minimum fall of connection pipe of WC shall be set 20 %o0. The minimum fall of
the horizontal collection pipe, which is connected into the connection pipe of WC,
should be set 20 %o0.The minimum fall of one-family house’s plot drain (service pipe)
should be set 20 %o.Minimum filling factors for horizontal drains — 0,5, for vertical
drains - 0,2. /1/
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In Russia the fall is determined according to Formula 13. When the building has not
got great amount of devices the fall is taken according to the minimum fall. The flash-
ing water of WC should be at least 1,8 liters. All the magnitudes are taken from Table
13.

V\/EZ K (13)

Table 13. The meaning of magnitudes needed for determination of fall /3/

Magnitude Name Meaning | Comments

v velocity >0,7 -

H/d filling factor >0,3 |-

K coefficient 0,5 for plastic and glass pipes
0,6 for other pipes

The minimum fall for the horizontal drains with diameter from 40 to 50 mm should be
set 30%o, for the diameter from 85 to 100 mm should be set 20%.. The maximum fall

IS 150%o. Only for the connection pipes which length is less then 1,5m. /3, p 40/

8. CONCLUSION

In accordance with all mentioned above several conclusions can be done: Generally
Finnish and Russian calculations and rules on water supply drainage are the same. But
there are several differences. First the values of flows for water supply and hence for
drainage are different. Second some methods of calculation vary. Third the pipe di-
ameters are not always exactly the same. Next there are some devices in Finland
which are not used in Russia.

On my opinion calculation with Finnish regulating documents is much easier then
with Russian ones. The reason is that in Russia there is no clear method of calculation.
Designer have to find decision himself using documents which he prefers, but the de-
cision should not contradict to the regulating documents. Russian calculation has sev-

eral drawbacks comparing with Finnish one. First it is longer and more difficult. Sec-
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ond there are a lot of assumptions which lead to different results. Finally I think that

Russian documents need renovation and systematization.

To finish off | would like to mention that the partnership between Finland and Russia
in the field of building construction particularly when designing and dimensioning
water supply and drainage systems is possible and desirable. But it requires the fol-
lowing steps. First make design project according to the regulating documents of one
country. Second make the same project according to those of another country. Third
compare results and find suitable solution for Finland and for Russia. Today it is the
only way, but if the relationship is going to continue and develop the better decision

will be found.
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APPENDIX

Appendix 1 Pohjapiirustus vesi ja viemari kellarikerros (Ground floor)
Appendix 2 Pohjapiirustus vesi ja vieméri 1 kerros (1 floor)
Appendix 3 Pohjapiirustus vesi ja viemari 2 kerros (2 floor)
Appendix 4 Pohjapiirustus vesi ja viemari 3 kerros ( 3 floor)
Appendix 5 Pohjapiirustus vesi ja vieméri ullakkokerros (Roof)

Appendix 6 Kalusteluettelo (Specification)

N g s~ w D PE

Appendix 7 Dimensioning flow for distribution pipe in residential buildings in

Finland

8. Appendix 8 Cold water system pressure loss calculation table for Finland

9. Appendix 9 Warm water system pressure loss calculation table for Finland

10. Appendix 10 Probabilities P. Coefficients o, when P>0,1; N<200

11. Appendix 11 Probabilities P. Coefficients o, when P<0,1 and any N; P>0,1
and N>200

12. Appendix 12 Cold water system pressure loss calculation table for Russia

13. Appendix 13 Warm water system pressure loss calculation table for Russia



V1QOGR
V70GH

. , | , | : \ LV12 /
V70GR V7OCR '
V100GR(2.7) /I\ - V100GR(2.7) I | 4

LT N
pL | A 2 /
, , , V70GR A Eittn sy s
V70GR(1.8 |
V7OGR V70GR \V75(0.6)

N\
N\
N\
N\
\\
>
N\ V110(22.8 A
\\ V160(43.5 /
UUSI MUURATTAVA SEINA 160(83.7 \ VTK VTK VIK
%G1 ?
J/ I m J/ V110(20.7 | $\L UUSI PALO-OSASTO J/
) /f i FT 60
] ul B | B
= R " \ 7
| | . oy 60(40.2) F{_ | 2 V70GR 01S VARASTO 7 017 VARASTO 018 VARASTO
i \p J \) 1 J \) i | - 3 I 7 N VESILAITOS| Jusi
. *J seskbyn) \/160( 39 6) W | I A _ N ) TN =9 TONTTIJOHDON | | KV50M
- ‘ I K s TR e : 7 / AMMON ALl r VZ0GR(0.6)
01 SUOJAHUONE 02 SUDJAHUONE — V75 ' I L IM—K -\NAV/-I\?q( O || KK I I V7OGR < 7 KVa2(24.2 KAUKOL 0] L ¥ R
= /160(38. 4 V110 LK4 ’ =2 / . \I V70GR(0.6) U R
- = : : v LVi2 7 019 VARASTOT S—
El OLE ALLASTA = S— YA — JRVi2 | £ 7 -’ ———— e e VRS S
— Y | joo ! V70GR(1.2) : 2B A=
(RU) T 1000 4 * v . L MET-THLY
\@\ BETONOQINTI \ v Q&MGR(TE) V50 D et 11 {/ T v I V70CR(1.2) BE TONOINTI(RU]
o ! ! V70GR VIOZ8.5) [ tq_ . V100GR(7.8) it 016 SPK ;E \ - V100GR(7.8)
- . g = — N we'dlER 7 LVK18
\/IE@ VALITILASSA E PU . }ﬂ .__(c-.;/ 581100—700-600 | 52 / : LV28 VZOGR(0.9) V100GR(9) 100GR(2.7)
- Y /& ; V10/4 150 W 2 V110(11.7) LVK22 % Kv28 V70GR Sy n
b © s | e e MY IR
SETONOINT (RU) = * | {7 \‘ 010 VAR/SINA que) </ V70GR el BETONOINTI (RU) VZOGR\ L7~ y
03 SULK | T K UTVAD | Vkwr2 V110(16.2) ook _jo— PL —— 1 | g ———— ] — \ — : /WW 155 ]
W xP - —_— —_—
V100GR(15) V100GR(16. ! e ttotenko ), 06 pgsurg:# 08 KERHOHUONE ‘ - 013 PUHELIN . PDIOE_;) | /-——49'—&"'—'—-' T————— — D e e e e e e e e e e e — — %? VES] JA VIEMARI
VOO y sirretty ovi
VIOOGR(13.8) [[rooeRZAT — 1 L 7,/ o pytws ‘ UL BETONONTURU Yy — |—:::'::::::::::::::::’.::?;t:.'_—.'_—.'_—. S e Aty v | V160(34.8 || viso(as UR
T — — i VI/——V V100GR(16.2) : |_ e e b BV LT T TN e !_r LVK2188(<:§15|. 020 LIIKEHUONEISTO ‘ — TONTTIVESIPUTKI UUSITAAN KOKONAAN. URAKKARAJAT ESITETTY PIIRUSTUKSESSA
s s - -7 - ol == T ———————IJ : EQRAITOS UUSIL VESIMITTARIN | : ~ V100GR(5-4)P0 (e Lvaso | — VESIMITTARIT JA LINJASAATOVENTTILIT VARUSTETAAN TARKASTUSLUUKULLA (RU)
1 g—l_s___._. ____Z____él:____________j___ 1 — === | VI 9)|T IJA TILAA VAIHDON|'|;- R ! \Y )~ =0 | | @ KV28(7.8) ‘ — VESIPUTKET
- ro—t—_——_———y—_—_——— e e e i violcl(.8) | * NAKYVISSA KROMATTUA KUPARIPUTKEA
PO |Lvkig 2 7 B 1 023 ROSKAN- — X {”ﬁf VIQRGH 1.8 | | *+ ALASLASKETUSSA KATOSSA KUPARIPUTKEA
0 D LV28(6) 7/ LVK1 ‘ POLTTO [ I 1T kva(44.2) // v11:(11.'& | = | — VESIPUTKIEN ERISTYS LVI- TYOSELOSTUKSEN MUKAAN
ol — S KV2868) /1 ‘ ‘ LV3S ‘ | ‘ ‘ | ‘ S Elion Sl | 0 — VIEMARIT POHJALAATAN YLAPUOLELLA VALURAUTAA, MAASSA MUOVI
B / KV35 A || B ey V10QGR( 13) /L A — VIEMARIEN ERISTYS LVI—TYOSELOSTUKSEN MUKAAN
V7O0GR(1.8) L s
V110(9.9) // 07 TALDUSKELLARIT * ’ ' } 024 VARASTO V100GR(9.9) 014 ULKDILUVALINEVARSTO I | | y o/ 022 L PYBOKE KU o 7 | viioteo u |
| ’ ' \// / | 9\ i | - | | 7 |Ly%28(1003.6) 1 = |
027 VARASTO T P V70GH 100GR \ 1 1 | V70GR /100GR . . _I_, - y kb%g1295)2) 5 11 1 1 V70GR D
| PL|df - L RU _| - . ‘ [ 021 VARASTO I }ﬁ ‘
Rz V70GR N S | 1 v /1] &
N . K K ' — | kY12 7! SPK ‘ V100GR
V75(1.8 | | > " Kr - | | ; ]
! , V160

(@

/;____

04 MUUNTA JAHUONE .@ f2 1
i i & (PIHARAKENNUKSELTA V160M)
| _ - = T il Tl
[
\}/ \}/ OLEMASSA OLEVA 7
1 pousoe A 0 0 oS aeve, 0 0 WU s v

&&X PALO-0OSASTO EI 60
\ A

MUUTOS PIVAYS M NIMITYS
K.OSA KORTIELI/TILA TONTTI/RNO VIRANOMAISMERKINTOJA. VARTEN
Rﬂ.K TOMENPIDE 19 281 £ PIRTAJ TARKAST, PAIVAMAARA
LVIS-PERUSKORJAUS LVI | JKo | JKo | MRu | 7.5.2010
RAKENNUSKOHDE PIRUSTUKSEN SISALTO MITTAKAAVA
AS OY PANKALANHARJU POHJAPIRUSTUS 1:50
JOKIKATU 5 VESI JA VIEMARI
50100 MIKKKELI KELLARIKERRQS
] PIIRUS TUSNUMERO WUUTOSTUNNUS ALLEKlR/J/c}L/Tuj
JREJLERS |v-20 | {0+
= PROJEKTINUMERO NIVEN SELVENNYS
REJLERS OY, VILHONKATU 1, 50100 MIKKELI p. 0207 520 700
911043 Matti Ruuskanen




é
.
.
.
.
.
.
.
.
.
.
.
.
.
.

| | | | | | | | | | | | |
HUONE S 26 k KEITTIa| AS| p7HUDNE HUONE 1 HUONE _ x KEITTIa HUONE HUONE | HUONE — KEITTIB HUONE 1
. — ;i _ —
ESIKALUSTEET | |[~] : VESIKALUSTEET | || & VESKRATUSTEET VESIATES TEE i %% AS. 3
@ MJ%' ! . C @ i » ‘ L VESIKALUSTEET
ROILOTAANY| % VIEMARI R Lt ]
@ i ] W ROILOTAAN PR @ i é T
KOTELA(RU) ]| || i x |4 I
@ = = i i KOTELI;) (RU) WC @ @ KOTRIO(RU) | 1% L KOTELO(RU) jH* ‘
11 — )t p% }r._._._._._._ﬁ!ﬁ VIOOGR @ KH1 | @q
7. \ . VIOOGR__ % i
AAasgl T K KV18 | 1. KRS VIEMARIHAJOITUKSET %>< = KV18 i
v s - 4 il ’ g / " V0GR
7 TN 72| vaoce ALAS( ROILOTAAN [[ATTIAAN | g/K/H//////Z >4 N N4 LV18 . 0G
% LV15 P Kv1I8d ! bod = Yoo 7/ ’
- * Q o Vit _ b Vi
/ 0 N
- x 7
) | —I V70GR ! =
/] — It :
T r 7o ) ENVER =
w2 engavsussd (SRt Lo mmmomuser Ladig ol oG — L RN - VESI JA VIEMAR
= 9 / : | % ’/- ; 315 \
~ & 7R ) 7 —
77/ ° [ﬁ/ 7 N H .. os . Les
] =1 o i Ci i e 2 s AT /KV_%(E)Q)_ — HUONEISTOVESIMITTARIT PORRASKAYTAVAN KATTOON
| i m | 45 I ST ‘ il il | VA 1 Kvig| RN A VH — VESIMITTARIN MOLEMMINPUOLIN ASENNETAAN HUOLTOSULUT
o Vi wars inifl I — LAMMINKIERTOVESILINJAAN STAD10 LINJASAATOVENTTILI
| = " /giafw_\“ 3 NH — i / — VESIMITTARIT JA LINJASAATOVENTTIILIT VARUSTETAAN TARKASTUSLUUKULLA (RU)
1 T m 4 T 1 . iy 1 — VESIPUTKET
| —J— . i K V100GR 1 L g > Y18 * NAKYVISSA KROMATTUA KUPARIPUTKEA (PL. KEITTIO)
022y Leteer i-TV18 o> v B KVi8 ET. . * ALASLASKETUSSA KATOSSA KUPARIPUTKEA
VESIKALUSTEE B o A 0 _'g_.1_3. ..... i {5 L i — VESIPUTKIEN ERISTYS LVI-TYOSELOSTUKSEN MUKAAN
1 il B Ao D) E— - | — VIEMARIT VALURAUTAA
: @ VAATEHUONE i Kvig — LB owr; | / HUONE 2 — VIEMARIEN ERISTYS LVI-TYOSELOSTUKSEN MUKAAN
. ‘ [ ‘ }—|—F i VI I i V GR LVI 2/ AS pu
V- ’, I .. v~k o B  —~Tr— T
. éﬁ ‘@(: > AS. 113 :i, § N I :; ¥ 1 VES OSTEET
i 5 V1O0ER i VESIKALUSTEET | i f N AS. 16 P- W 77277: 73R V100G :
I —T = = N gt ™ : | Sz V100GH VESIKALUSTEET VESIKALUSTEET Lo \ IK: 1% @
| \5 ooooo l LSVg ‘o ( — ;_.- ” LSV7 : omm o
VESIKALUSTEET : DN=10 3 RN @ 0 V7OGR DN=1d — @
! F5=0-5 S £S=2-2 i —
O | b e OO | A ©G D L T | o6
U @] @ ? V“UGR_NLAb v =1C'5 MUUTOS PAIVAYS L SUUNN. NIMITYS
A o @ {AD @ KK K.OSA KORTTELI/TLA TONTTI/R.NO VIRANOMAISMERKINTOJA VARTEN
i i 4 19 281
@ @ C 1 RAK.TOIMENPIDE PIR. LAJ SUUNNITTELIJA | PIRTAJA TARKASTAJA PAIVAMAARA
. x LVIS-PERUSKORJAUS LVI JKo JKo | MRu | 7.5.2010
x RAKENNUSKOHDE PIIRUSTUKSEN SISALTO MITTAKAAVA
@ 5 r x x AS OY PANKALANHARJU POHJAPIIRUSTUS 1:50
KEITTIG x KEITTIG HUONE HUONE 2 KEITTIG x KEITTIG HUONE HUONE KEITTIO HUONE JOKIKATU 5 VESI JA VIEMARI
‘ ‘ | | 50100 MIKKKELI 1.KERROS
| | | | | | | | | |
PIIRUSTUSNUME-R’O MUUTOSTUNNUS ALLEKIRJO)TUS
: T 1 N N ) 1 1 0 1 7 T P LVI-201 wr
EI 60 E==R E JL E R s PROJEKTINUMERO NIMEN SELVENNYS —
REJLERS OY, VILHONKATU 1, 50100 MIKKELI p. 0207 520 700 .
911043 Matti Ruuskanen




| | | | | | | | | | | | —
HUONE AS. 30 }l KEITTIS HUONE HUONE 1 HUONE AS. 18 KEITTIG HUONE HUONE 1 HUONE AS 6 | | [] l KEITTIG HUONE
VESIKALUSTEET T;H% VESIKALUSTEET VESIKALUSTEET _\1 T;@ X
@ i KOTELO (RU) @ M KOTELO (RU) @ ; f
o i - AS. 7
@ | ; @ o @ é @ I é VESIKALUSTEET
i : AS. 19 :
wﬁzﬂ:’ / VESIKALYSTEET UeskALLSTEET KQTELO (RU) |¢ i @
ek i/ 1 vi00GR o @ oINS
|4H oo mme -, - . o A( “U @ .'. !
N M = ! 0yt - -\l - - - _ =t~ N\ - ~+*A9400 0t || emememe -yt file 1
/ - o | V100GR. = Fzoce | [l @
77777 \.. @KD e /i At l;
KH Vi ’._". 7 . | // Z. /// -K1 4 % . 1 omme I-l. V7( GIQ
! ] Y KH I
i | @) = iy 5%
/ b [ . g y al 7l ~
| - g] G e B R— I
[V TaYaYe) 1N _ : 4 U |i ! —
e %7 il V32 PINTAVALUSSA E g i /T
o I~ r o, %, ° .
V32 PINTAVALUSSA L7 S JOB TS~ ISk Pl { 18 <
V32 PINTAVALUSSA : 20 oty gl VED % i S B Lwis A -
1 Z/F Q ’@/. * : ° o - M T Tt — \
e ST ] ] eSS 5% L erd(s) VESI JA VIEMAR
NN o i < E= EE L i = — HUONEISTOVESIMITTARIT PORRASKAYTAVAN KATTOON
I L NRTe VD Al Ik e — VESIMITTARIN MOLEMMINPUOLIN ASENNETAAN HUOLTOSULUT
a eas it ! |- .23-. : L lgs il — LAMMINKIERTOVESILINJAAN STAD10 LINJASAATOVENTTIILI
Il i NMENE E\\l’:g Tl 1 R Phies o vl — VESIMITTARIT JA LINJASAATOVENTTILIT VARUSTETAAN TARKASTUSLUUKULLA (RU)
KV18 | i R : 7 <— — VESIPUTKET
w EZLK __________ i LN ] 2%y 3 R | NS L e vy * NAKYVISSA KROMATTUA KUPARIPUTKEA (PL. KEITTIO)
i Lo N A Lo 503 - — 1 JKvig L * ALASLASKETUSSA KATOSSA KUPARIPUTKEA
VAATEHUONE i | 49 O-FaK0 2 o s HUONE 1 — VESIPUTKIEN ERISTYS LVI- TYOSELOSTUKSEN MUKAAN
. % e
1 ——— | il i EVK12 P\ 00GR M — VIEMARIT VALURAUTAA
. 2 AS. 17 1y Ly f 8 S/ — VIEMARIEN ERISTYS LVI-TYOSELOSTUKSEN MUKAAN
i i : AS. 32 VESIKALUSTEET |1 14 Agl 5 Lig ~ 5 V70 LAS LV1 H [
N ::. / i : V100G VESIKALUSTEET : :.L_’ o\ ESIKALUSTEET :_._'i;jﬁ TZ2GRLYDOS K\V1I8 g
| T ) | o : BEi L
VESIKALUSTEET i : i LSva : e 1Y ' VIPOCR T/ ’ VESIKALUSTEET
: DN=10) : @ @ : % nS. 20 p I LSV6 2
° £E5=Z]b o . N=l( H :
@ Bl ¢ A KV=0]52 : AP @ @ Bl A A P b | VESIKALUSTEET \9 @ - kK [[[on=d : \% @
v =105 : @ L] KV_=0 35 @ J = T &3;6113 i KV1S MUUTOS PAIVAYS SUUNN, NIMITYS
@ @ &J v =105 F@ @ v =1é 5 ! o K.OSA KORTTELI/TILA TONTT/R.NO VIRANOMAISMERKINTOJA VARTEN
(vc) () () ‘ iR 4 19 8
H t / § RAK.TOIMENPIDE PIR. LAJI SUUNNITTE!.IJA PIRTAJA . TARKASTAJA PAIVAMAARA
@ X @ \@ 2 @@ LVIS-PERUSKORJAUS LVI MSi MSi | MRu | X.X.2010
RAKENNUSKOHDE PIRUSTUKSEN SISALTO MITTAKAAVA
(w) , (kr) g = AS 0Y PANKALANHARJU POHJAPIRUSTUS 1:50
JOKIKATU 5 VESI JA VIEMARI
| — HUONE 2
s | . KEITTIS  HUONE HUONE 2 KEITTIB — T XEITTIS HUONE HUONE 2 KEITTIO K€ [ = 50100 MIKKKELI 2 KERROS
| | | | | | | | | | | | | | | |
PIRUSTUSNUMERO MUUTOSTUNNUS ALLEKIRJO)TUS
1 1 1 1 1 ' i i ' i i ' JREJLERS |./-2 -
= PROJEKTINUMERO NIMEN SELVENNYS
REJLERS OY, VILHONKATU 1, 50100 MIKKELI p. 0207 520 700 .
911043 Matti Ruuskanen




\

HUONE 1|

HUONE

VESIKALUSTEET

70CGR

I —

KOTELO (RU)

CGR ALAS

l\_/100(3R/T1 OOGR

k KEITTIG
AS

HUONE

N

WY

V70GR ALAS

N

N
N

>

ALAS

<
~N
o
pp—. o1\

VOGR ALAS

V7OGM&,AQ

[

V32 PINTAVALUSSA

V70GR ALAS

L —=1
N

SN\
it

A MMM Y

N

o >

55
KALUSTEET

()
()

TELO (RU)

\

V100GR

Ta.T
B ‘g tLb* .

AS. B3

VESIKALUSTEET

L5l

AR MMM

ALAS

GR _ALAS

)Y

S

70GR _ALAS

@
clo
@

l/

I/

AS. 36
VESIKALUSTEET

&)
) )
(1) ()

HUONE

HUONE 1 HUONE
AS. 22
VESIKALUSTEET
(77777777777
V70GR ALAS KH 2 LV15
O LV1
5?‘}) JKV15
4 !
I
V32 PINTAVALUSSA ;j
V70GR ALAS
VAATEHUONE
S
& I . f
1 Ve o
7EST % Eés :
() \ ~
APK
VZOGR ALA
HUONE 2 KEITTIG KI

e
U7

KEITTIG | | HUONE HUONE AS. 2 KEITTIG HUONE
VESIKALUSTEET
70GR @
AS. 23
VESIKALUSTE @ VESIKALUSHTEET
e | &) ©@) @)
() <70 ) (o)
gIIII IS4
o Z V7QOGR @ |
: : V70GR {71 4 s <:>
ALAS 2%‘1%@ ; : . APUTILA
I I A T
VvZodrR—! V32 PINTAVALUSSA FHOOGR m Y A ‘
VOO g L V7m
ALAS - ¢ i K\V15
V7OGR |-Yyopy == » A= ”
ALAS | ATV 2 V- g
= oL
ﬂ‘ ‘/‘ ] 15 o | |¢ : Ao 2 1 <W LV22(2)
1l - [ o I .
| Z 4 KN22(2.6)
e — I Ili i
1] ] [ i i
| V100GH
-
LAS Tr
VAATE /,/E i HUONE 1
: [~
100GR_ALAS T . ' iE ;. )
i)
AS. x | g
VESIKALUSHEE], u.;o—,;—ii#; | AS. 4
7777 7 777 777 777 @m tagon alle VESIKALUSTEET
— : L @
VESIKALUSTEET @ @ ﬁ% A KV121
‘@(:) 2 v7oe‘|,[ '@(:J
g ‘@( ) ALAS
L KENTI® | HUONE KEITTIB HUONE 2

VESI JA VIEMARI

— HUONEISTOVESIMITTARIT PORRASKAYTAVAN KATTOON
— VESIMITTARIN MOLEMMINPUOLIN ASENNETAAN HUOLTOSULUT
— LAMMINKIERTOVESILINJAAN STAD10 LINJASAATOVENTTIILI
— VESIMITTARIT JA LINJASAATOVENTTIILIT VARUSTETAAN TARKASTUSLUUKULLA (RU)
— VESIPUTKET
* NAKYVISSA KROMATTUA KUPARIPUTKEA (PL. KEITTIO)
* ALASLASKETUSSA KATOSSA KUPARIPUTKEA
— VESIPUTKIEN ERISTYS LVI-TYOSELOSTUKSEN MUKAAN
— VIEMARIT VALURAUTAA
VIEMARIEN ERISTYS LVI-TYOSELOSTUKSEN MUKAAN

K.0SA KORTTELI;TII;A T(TNTTI/RANO VIRANOMAISMEM(%;; VART-EN

4 19 281

RAK.TOIMENPIDE PIR. LAJI SUUNNITTELIJA | PIRTAJA TARKASTAJA PAIVAMAARA
LVIS-PERUSKORJAUS LVI JKo JKo | MRu | 7.5.2010
RAKENNUSKOHDE PIRUSTUKSEN SISALTO MITTAKAAVA
AS OY PANKALANHARJU POHJAPIIRUSTUS 1:30
JOKIKATU 5 VESI JA VIEMARI

50100 MIKKKELI 3.KERROS

PIRUSTUSNUMERO MUUTOSTUNNUS ALLEKIRJO)TUS

=“REJLERS |.V-203 My

REJLERS OY, VILHONKATU 1, 50100 MIKKELI p. 0207 520 700 .
911043 Matti Ruuskanen




T110M+HAJUSTOP VESIKATOLLE
[VESIKATON LAPIVIENTI KATTEEN MUKAAN
T110M+HAJUSTOP VESIKATOLLE @ (] % 1OMAHAJUSTOP VESIKATOLLE 0
)J?nw [VESIKATON LAPIVIENTI KATTEEN MUKAAN ~ N\ LU0 HAJUSTOP VESKATOLE _____
e i O] — T110M+HAJUSTOP VESIKATOLLE |
T110M+HAJUSTOP VESIKATOLLE VESIKATON LAPIVIENTI KATTEEN MUKAAN
W N LEPIVIEN TEEN MUK, A L THOM+HAJUSTOPVESIKATOLLE -~ L L
SIKATO T KAT AAN | wusi oven VESIKATON LAPIVIENTI KATTEEN MUKAAN |
poaikka L
SI 0 :
@ ?OI{JOXSI%';Knn [ :‘esi.n'dnﬁ
L
EEE——— %
uusi Q
oviaukko
T110M+HAJUSTOP VESIKATOLLE
vaxlu(ulwxmusmp VESIKATOLLE T110M+HAJUSTOP VESIKATOLLE VESIKATON LAPIVIENTI KATTEEN MUKAAN |
LAPIVIENTI KATTEEN MUKAAN | T110M+HAJUSTOP VESIKATOLLE T110M+HAJUSTOP VESIKATOLLE [VESIKATON LAPIVIENTI KATTEEN MUKAAN
[VESIKATON LAPIVIENTI KATTEEN MUKAAN VESIKATON LAPIVIENTI KATTEEN MUKAAN | T110M+HAJUSTOP VESIKATOLLE
e - . . . I \ |VESIKATON LAPIVIENTI KATTEEN MUKAAN
PYYKINKUIVAUSULLAKKDA
MUUTOS PAIVAYS SUUNN. NIMITYS
\ \ K.0SA KORTTELI/TILA TONTTI/R.NO VIRANOMAISMERKINTOJA VARTEN
N 4 19 281
1 1 RAK.TOIMENPIDE PIIR. LAJI SUUNNITTELIJA | PIRTAJA TARKASTAJA PAIVAMAARA
LVIS-PERUSKORJAUS LVI JKo JKo MRu | 7.5.2010
L [l RAKENNUSKOHDE PIRUSTUKSEN SISALTO MITTAKAAVA
AS OY PANKALANHARJU POHJAPIIRUSTUS 1: 50
PO PO 0 JOKIKATU 5 VESI JA VIEMARI
| 50100 MIKKKELI ULLAKKOKERRQOS
‘ ‘ ‘ ‘ ‘ ‘ PIIRUSTUSNUME-RO MUUTOSTUNNUS ALLEKIRJO)TUS
= ,/!/‘ 7
FI 60 — PROJEKTINUMERO NIMEN SELVENNYS
REJLERS OY, VILHONKATU 1, 50100 MIKKELI p. 0207 520 700 .
911043 Matti Ruuskanen




R:\...\LVI\Vesi ja viemdri\LVI—206.drw

KYTKENTAJOHDOT
KOODI KPL NIMITYS OSAT LVI-NUMERO KV ILV ] v /s |kPa HUOMAUTUKSIA 2
1 Aputilahana Oras Safira 1074 12 12 0.2/0 160 :%
Pintakulmaliitinpari Oras 204021Z/2 -
Pullovesilukko 50 mm §
2 Aputilahana Oras Safira 1074 12 12 0.2/0 160
Pintakulmaliitinpari Oras 204021Z/2
Pullovesilukko 50 mm
Rst—allas Franke Osma
KH1 Keittichana Oras Vega 1820 12 12 75 |0.2/0.6 160
Pullovesilukko 50mm
Kuulasulkuventtiilipari
KH2 Keittiochana Oras Vega 1825 12 12 75 0.2/0.6 160
Pullovesilukko 50mm
Kuulasulkuventtiilipari
KK1 Kuivakaivo Vieser—kuivakaivo 32 32 |0/0
Rst—kansi
LK1 Lattiakaivo Vieser—vaakakaivo 75 2x32mm 75 0/0.6
Rst— kansi 200x200
LK2 Lattiokaivo Vieser—vaakakaivo 75 2x32mm 75 0/0.6
Rst—kansi 200x200
LK3 Lattiakaivo Vieser—vaakakaivo 75 2x32mm 75 0/0.6
Rst— kansi 200x200
Nood—vesilukko
LK4 Lattiakaivo Brage 110 110 |0/0.6
PA1 Pesuallashana Oras Vega 1812 Bidetta—kdsisuihkulla 10 10 75 0.1/0.3 130
IDO Seven D pesuallas 11113-01
Kuulasulkuventtiilipari
Pullovesilukko
PKV1 Pesukoneventtiili Oras 180 12 0.2/0 75
PKV2 Pesukoneventtiili Oras 180 12 0.2/0 75
SU1 Suihkuhana Oras Vega 1878 12 12 0.2/0 160
Pintakulmaliitinpari Oras 204021Z/2
WC1 WC—istuin IDO Seven D WC, 34210-01 10 110 |0.1/1.8 195
VL1 Viemdrdintiliitin Oras 173 32 0/0
%)
o
3
=
s
=}
ko | ko | AS OY PANKALANHARJU KALUSTELUETTELO SR T R PRy e E
REJLERS | _ 520 JOKIKATU 5 LVI 911043LVI—205 E
[ALLEkRIOTUS | 50100 MIKKELI TERTI |LEHDISTA |TILAAJAN N:0 E

REJLERS OY, VILHONKATU 1,

1




Appendix 7 Dimensioning flow for distribution pipe in residential buildings in Finland /1/

Aggregate | Dimensioning flow q Aggregate | Dimensioning flow q
standard e (dm®/s) standard gne(dm®/s)

flow  —To1  Joz Jos [MW —To1 Joz [og3
Q (dm°’/s) Q (dm’/s)

0,1 0,1 - - 55 0,58 0,67 0,77
0,2 0,16 0,2 - 6,0 0,60 0,70 0,79
0,3 0,18 0,26 0,3 6,5 0,63 0,72 0,82
0,4 0,20 0,28 0,36 7,0 0,65 0,74 0,84
0,5 0,21 0,30 0,38 7,5 0,67 0,77 0,86
0,6 0,23 0,31 0,40 8,0 0,70 0,79 0,89
0,7 0,24 0,33 0,41 8,5 0,72 0,81 0,91
0,8 0,25 0,34 0,43 9,0 0,74 0,84 0,93
0,9 0,26 0,35 0,44 9,5 0,76 0,86 0,95
1,0 0,27 0,36 0,45 10,0 0,78 0,88 0,97
1,1 0,28 0,37 0,46 10,5 0,80 0,90 1,00
1,2 0,29 0,38 0,47 11,0 0,82 0,92 1,02
1,3 0,30 0,39 0,48 11,5 0,84 0,94 1,04
1,4 0,31 0,40 0,49 12,5 0,88 0,98 1,08
1,5 0,32 0,41 0,50 13,0 0,90 1,00 1,10
1,6 0,33 0,42 0,51 13,5 0,92 1,02 1,11
1,7 0,34 0,43 0,52 14,0 0,94 1,04 1,13
1,8 0,35 0,44 0,53 14,5 0,96 1,06 1,15
1,9 0,35 0,45 0,54 15,0 0,98 1,08 1,17
2,0 0,36 0,45 0,55 15,5 1,00 1,09 1,19
2,2 0,38 0,47 0,56 16,0 1,02 1,11 1,21
2,4 0,39 0,48 0,58 16,5 1,03 1,13 1,23
2,6 0,41 0,50 0,59 17,0 1,05 1,15 1,24
2,8 0,42 0,51 0,61 17,5 1,07 1,17 1,26
3,0 0,43 0,53 0,62 18,0 1,09 1,18 1,28
3,2 0,45 0,54 0,63 18,5 1,10 1,20 1,30
3,4 0,46 0,55 0,65 19,0 1,12 1,22 1,31
3,6 0,47 0,56 0,66 19,5 1,14 1,24 1,33
3,8 0,48 0,58 0,67 20,0 1,16 1,25 1,35
4,0 0,49 0,59 0,68 21,0 1,19 1,29 1,38
4,2 0,51 0,60 0,69 22,0 1,22 1,32 1,42
4.4 0,52 0,61 0,71 23,0 1,26 1,35 1,45
4,6 0,53 0,62 0,72 24,0 1,29 1,39 1,48
4,8 0,54 0,63 0,73 25,0 1,32 1,42 1,51
5,0 0,55 0,64 0,74 26,0 1,35 1,45 1,55




Appendix 8

Water system pressure loss calculation table for Finland

Flow

Pipe

. Cw R RxI v pd Z RL+Z
sePcItFi)gn ww Q gN q Material | Size DN | Lenght | kPa/m | kPa m/s kPa = kPa kPa e
I/s I/s I/s duxs m
SP CwW 442 0,2 1,99 | Copper | 42x1,5 15 15 15
WM Cw 44,2 0,2 1,99 | Copper | 42x1,5 30 30 45,00
1 CwW | 252 | 0,2 | 1,42 | Copper | 35x1,5 2,7 1,60 4,32 1,7 1,45 0,5 0,72 5,04 | 50,04
2 Cw 25 0,2 | 1,42 | Copper | 35x1,5 1 1,60 1,60 1,7 1,45 35 5,06 6,66 | 56,70
3 CW 7,8 0,2 | 0,78 | Copper | 28x1,5 9,35 1,70 | 15,90 15 1,13 0 0,00 | 15,90 | 72,60
4 CW 5,2 0,2 | 0,65 | Copper | 28x1,5 3 1,05 3,15 1,2 0,72 0 0,00 3,15 | 75,75
5 CW 2,6 0,2 0,5 | Copper | 22x1,5 3 2,40 7,20 15 1,13 0,5 0,56 7,76 | 83,51
6 CW 2 0,2 | 0,45 | Copper | 22x1,5 0,5 1,90 0,95 1,4 0,98 0 0,00 0,95 | 84,46
7 Cw 1,4 0,2 0,4 | Copper | 22x1,5 0,5 1,50 0,75 1,2 0,72 0 0,00 0,75 | 85,21
8 CW 0,6 0,2 | 0,31 | Copper | 22x1,5 1 0,90 0,90 0,85 0,36 0 0,00 0,90 | 86,11
WM CW 0,6 0,2 | 0,31 | Copper | 18x2,5 1,8 2,80 5,04 15 1,13 0 0,00 504 | 91,15
10 CW 0,4 0,2 | 0,28 | Copper | 15x2,5 1 6,00 6,00 2 2,00 0 0,00 6,00 | 97,15




Appendix 9

Water system pressure loss calculation table for Russia

Flow Pipe
Pip_)e \?V\\//VV p kP:/m E;(; n://s kada 26 kﬁa RI;:;Z ZAp
section Q gN q Material | Size DN | Lenght |
I/s I/s I/s duxs m
SP CW (6,417 10,145 1,4 | Copper | 42x1,5 15 15 15
WM CW (6,417 10,145 1,4 | Copper | 42x1,5 30 30 45,00
1 CW (29680145 1,4 | Copper | 35x1,5 2,7 1,00 2,70 1,7 1,45 15 2,17 4,87 49,87
2 CW 2968|0145 1,4 | Copper | 35x1,5 1 1,00 1,00 1,7 1,45 2 2,89 3,89 | 53,76
3 CW |[2968| 0,145 | 0,74 | Copper | 28x1,5 9,35 1,00 9,35 1,45 1,05 0,5 0,53 9,88 | 63,63
4 CW |[2968| 0,145 | 0,59 | Copper | 28x1,5 3 0,60 1,80 0,1 0,01 0,5 0,00 1,80 | 65,44
5 CW |[2968| 0,145 | 0,43 | Copper | 22x1,5 3 1,30 3,90 1,35 0,91 0,5 0,46 4,36 | 69,79
6 CW |[2968| 0,145 | 0,38 | Copper | 22x1,5 0,5 0,80 0,40 1 0,50 0,5 0,25 0,65 | 70,44
7 CW |[2968| 0,145 | 0,32 | Copper | 22x1,5 0,5 0,70 0,35 0,95 0,45 0,5 0,23 0,58 | 71,02
8 CW |[2968| 0,145 | 0,24 | Copper | 22x1,5 1 0,45 0,45 0,75 0,28 0,5 0,14 0,59 | 71,61
WM CW |[2968| 0,145 | 0,24 | Copper | 18x2,5 1,8 1,00 1,80 1 0,50 0,5 0,25 2,05 | 73,66
10 CW |[2968| 0,145 | 0,24 | Copper | 15x2,5 1 3,00 3,00 1,75 1,53 0,5 0,77 3,77 | 77,42




Appendix 10 Probabilities P. Coefficients a, when P>0,1; N<200 /3,p 58/

N P (Pnr)

01 10,125} 0,16 | 0,2 | 0,25 10,316 04 | 05 | 0,63 | 0,8

2 3 4 5 6 7 8 9 10 11

1

2 0,39 { 0,39 | 0,40 | 0,40 | 0,40 | 0,40 | 0,40 | 0,40 | 0,40 | 0,40
4 0,58 | 0,62 | 0,65 | 0,69 | 0,72 | 0,76 | 0,78 | 0,80 | 0,80 | 0,80
6 0,72 (0,78 | 083 |09 | 097|104 | 111 | 1,16 | 1,20 | 1,20
8 084 (091|099 | 108|118 | 129|139 | 150 | 1,58 | 1,59
10 [ 095|104 |114 | 125|138 | 152 | 166 [ 1,81 | 1,94 | 1,97
12 | 105 | 115|128 | 1,41 | 157 | 1,74 | 1,92 | 2,11 | 2,29 | 2,36
14 | 1,14 | 1,27 | 1,41 | 157 | 1,75 | 1,95 | 2,17 | 2,40 | 2,63 | 2,75
16 | 125|137 | 153 | 171|192 | 215 | 241 | 269 | 2,96 | 3,14
18 | 1,32 | 1,47 | 165 | 1,85 | 2,09 | 2,35 | 2,55 | 2,97 | 3,24 | 3,53
20 | 141 | 157 | 1,77 | 1,99 | 225 | 255 | 2,88 | 3,24 | 3,60 | 3,92
22 | 149 | 167 | 1,88 | 213 | 241 | 2,74 | 3,11 | 3,51 | 3,94 | 4,33
24 | 157 | 1,77 | 2,00 | 2,26 | 257 | 293 | 3,33 | 3,78 | 4,27 | 4,70
26 | 164|186 211|239 | 273|311 | 355 | 404 | 460 | 511
28 | 1,72 | 195 | 221|252 | 288|330 | 377 | 43 | 494 | 551
30 (180 (204|232 | 265| 303|348 | 399 | 456 | 527 | 589
32 | 187 | 213 | 243 | 2,77 | 3,18 | 3,66 | 4,20 | 482 | 5,60 | 6,24
34 | 194|221 | 253|290 |333|384 | 442|508 | 592 | 6,65
36 | 202230263 | 302|348 | 4,02 | 463 | 533 | 6,23 | 7,02
38 | 209 238|273 |314| 362 | 420 | 484 | 558 | 6,60 | 7,43
40 | 2,16 | 2,47 | 2,83 | 3,26 | 3,77 | 438 | 505 | 583 | 6,91 | 7,84
45 | 2,33 | 267 | 3,08 | 3,53 | 4,12 | 478 | 555 | 6,45 | 7,72 | 8,80
50 | 250 | 288 332|380 | 447 | 518 | 6,05 | 7,07 | 852 | 9,90
55 | 2,66 | 3,07 | 3,56 | 4,07 | 482 | 558 | 6,55 | 7,69 | 9,40 |10,80
60 | 283 | 327 | 3,79 | 434 | 516 | 598 | 7,05 | 8,31 | 10,20 | 11,80
65 | 299 | 3,46 | 4,02 | 461 | 550 | 6,38 | 7,55 | 8,93 | 11,00 | 12,70
70 | 3,14 | 3,65 | 425 | 488 | 583 | 6,78 | 8,05 | 9,55 | 11,70 | 13,70
75 | 330 | 3,84 | 448 | 515 | 6,16 | 7,18 | 8,55 | 10,17 | 12,50 | 14,70
80 | 3,45 | 4,02 | 470 | 542 | 6,49 | 7,58 | 9,06 | 10,79 | 13,40 | 15,70




Appendix 11 Probabilities P. Coefficients a, when P<0,1 and any N; P>0,1 and N>200 /3,p
58/

NP o NP o NP o NP o NP o
NPhr OChr NPhr Olhr NPhr OChr NPhr OChr NPhr Olhr

0,015 | 0,200 | 0,046 | 0,266 | 0,115 | 0,361 | 0,35 | 0,573 | 0,84 | 0,883
0,015 | 0,202 | 0,047 | 0,268 | 0,120 | 0,367 | 0,36 | 0,580 | 0,86 | 0,894
0,016 | 0,205 | 0,048 | 0,270 | 0,125 | 0,373 | 0,37 | 0,588 | 0,88 | 0,905
0,017 | 0,207 | 0,049 | 0,271 | 0,130 | 0,378 | 0,38 | 0,595 | 0,90 | 0,916
0,018 | 0,210 | 0,050 | 0,273 | 0,135 | 0,384 | 0,39 | 0,602 | 0,92 | 0,927
0,019 | 0,212 | 0,052 | 0,276 | 0,140 | 0,389 | 0,40 | 0,610 | 0,94 | 0,937
0,020 | 0,215 | 0,054 | 0,280 | 0,145 | 0,394 | 0,41 | 0,617 | 0,96 | 0,948
0,021 | 0,217 | 0,056 | 0,283 | 0,150 | 0,399 | 0,42 | 0,624 | 0,98 | 0,959
0,022 | 0,219 | 0,058 | 0,286 | 0,155 | 0,405 | 0,43 | 0,631 | 1,00 | 0,969
0,023 | 0,222 | 0,060 | 0,289 | 0,160 | 0,410 | 0,44 | 0,638 | 1,05 | 0,995
0,024 | 0,224 | 0,062 | 0,292 | 0,165 | 0,415 | 0,45 | 0,645 | 1,10 | 1,021
0,025 | 0,226 | 0,064 | 0,295 | 0,170 | 0,420 | 0,46 | 0,652 | 1,15 | 1,046
0,026 | 0,228 | 0,065 | 0,298 | 0,175 | 0,425 | 0,47 | 0,658 | 1,20 | 1,071
0,027 | 0,230 | 0,068 | 0,301 | 0,180 | 0,430 | 0,48 | 0,665 | 1,25 | 1,096
0,028 | 0,233 | 0,070 | 0,304 | 0,185 | 0,435 | 0,49 | 0,672 | 1,30 | 1,120
0,029 | 0,235 | 0,072 | 0,307 | 0,190 | 0,439 | 0,50 | 0,678 | 1,35 | 1,144
0,030 | 0,237 | 0,074 | 0,309 | 0,195 | 0,444 | 0,52 | 0,692 | 1,40 | 1,168
0,031 | 0,239 | 0,076 | 0,312 | 0,20 | 0,449 | 0,54 | 0,704 | 1,45 | 1,191
0,032 | 0,241 | 0,078 | 0,315 | 0,21 | 0,458 | 0,56 | 0,717 | 1,50 | 1,215
0,033 | 0,243 | 0,080 | 0,318 | 0,22 | 0,467 | 0,58 | 0,730 | 1,55 | 1,238
0,034 | 0,245 | 0,082 | 0,320 | 0,23 | 0,476 | 0,60 | 0,742 | 1,60 | 1,261
0,035 | 0,247 | 0,084 | 0,323 | 0,24 | 0485 | 0,62 | 0,755 | 1,65 | 1,283
0,036 | 0,249 | 0,086 | 0,326 | 0,25 | 0,493 | 0,64 | 0,767 | 1,70 | 1,306
0,037 | 0,250 | 0,088 | 0,328 | 0,26 | 0,502 | 0,66 | 0,779 | 1,75 | 1,328
0,038 | 0,252 | 0,090 | 0,331 | 0,27 | 0,510 | 0,68 | 0,791 | 1,80 | 1,350
0,039 | 0,254 | 0,092 | 0,333 | 0,28 | 0,518 | 0,70 | 0,803 | 1,85 | 1,372
0,040 | 0,256 | 0,094 | 0,336 | 0,29 | 0,526 | 0,72 | 0,815 | 1,90 | 1,394
0,041 | 0,258 | 0,09 | 0,338 | 0,30 | 0,534 | 0,74 | 0,826 | 1,95 | 1,416
0,042 | 0,259 | 0,098 | 0,341 | 0,31 | 0,542 | 0,76 | 0,838 | 2,00 | 1,437
0,043 | 0,261 | 0,100 | 0,343 | 0,32 | 0,550 | 0,78 | 0,849 | 21 1,479
0,044 | 0,263 | 0,105 | 0,349 | 0,33 | 0,558 | 0,80 | 0,860 | 2,2 1,521




Appendix 12

Water system pressure loss calculation table for Finland

ie | W Flow Pipe R [ R | v | pd | o [z Rz
section WW 0 N 3 1] Size DN| Lenght] kPa/m | kPa m/s kPa kPa kPa
I/s I/s I/s duxs m

HE ww Copper 18 18 18
1 ww 19 0,2 | 1,22 | Copper | 35x1,5 2,7 1,10 2,97 15 1,13 0,5 0,56 3,53 | 21,53
2 WW | 188 | 0,2 | 1,22 | Copper | 35x1,5 1 1,10 1,1 15 1,13 3,5 3,94 504 | 26,57
2 WW 6 0,2 0,7 | Copper | 28x1,5 [ 9,35 1,20 | 11,22 13 0,85 0 0,00 | 11,22 | 37,79
4 WW 4 0,2 | 0,59 | Copper | 22x1,5 3 3,40 10,2 1,9 1,81 0 0,00 | 10,20 | 47,99
5 WW 2 0,2 | 0,45 | Copper | 22x1,5 3 2,00 6,0 15 1,13 0,5 0,56 6,56 | 54,55
6 WW 1,5 0,2 | 0,41 | Copper | 22x1,5 0,5 1,50 0,8 1,2 0,72 0 0,00 0,75 | 55,30
7 WW 1 0,2 | 0,36 | Copper | 22x1,5 0,5 1,10 0,6 1,05 0,55 0 0,00 0,55 | 55,85
8 WW | 05 0,2 0,3 | Copper | 22x1,5 1 0,85 0,9 0,9 0,41 0 0,00 0,85 | 56,70

WM [ WW | 05 0,2 0,3 | Copper | 22x1,5 18 0,85 1,5 0,9 0,41 0 0,00 1,53 | 58,23
10 WW | 0,3 0,2 0,2 | Copper | 18x2,5 1 1,30 1,3 0,95 0,45 0 0,00 1,30 | 59,53




Appendix 13

Water system pressure loss calculation table for Russia

Flow

Pipe
Pip_)e \?V\\//VV p kP:/m E;(; n://s kada 26 kﬁa RI;:;Z ZAp
section Q gN q Material | Size DN | Lenght |
I/s I/s I/s duxs m
HE ww Copper 18 18 18
1 WW | 4,01 | 0,145 1,1 | Copper | 35x1,5 2,7 0,70 1,89 1,35 0,91 15 1,37 3,26 21,26
2 WW | 4,01 | 0,145 1,1 | Copper | 35x1,5 1 0,70 0,70 1,35 0,91 2 1,82 2,52 23,78
2 WW | 4,01 | 0,145 | 0,59 | Copper | 28x1,5 9,35 0,65 6,08 1,15 0,66 0,5 0,33 6,41 | 30,19
4 WW | 4,01 | 0,145 | 0,48 | Copper | 22x1,5 3 1,50 4,50 1,4 0,98 0,5 0,49 499 | 3518
5 WW | 4,01 | 0,145 | 0,36 | Copper | 22x1,5 3 0,75 2,25 1 0,50 0,5 0,25 250 | 37,68
6 WW | 4,01 | 0,145 | 0,31 | Copper | 22x1,5 0,5 0,60 0,30 0,9 0,41 0,5 0,20 0,50 | 38,18
7 WW | 4,01 | 0,145 | 0,27 | Copper | 22x1,5 0,5 0,55 0,28 0,8 0,32 0,5 0,16 0,44 | 38,62
8 WW | 4,01 | 0,145 | 0,21 | Copper | 22x1,5 1 0,35 0,35 0,65 0,21 0,5 0,11 0,46 | 39,07
WM [ WW | 4,01 [0,145| 0,21 | Copper | 22x1,5 1,8 0,35 0,63 0,65 0,21 0,5 0,11 0,74 | 39,81
10 WW | 4,01 | 0,145 | 0,21 | Copper | 18x2,5 1 0,75 0,75 0,9 0,41 0,5 0,20 0,95 | 40,76
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