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Laburpena

Proiektu honetan, Vegagatan 12 kalean, Gavlen dagoen eraikin bat aztertu da
espero baino energia gehiago zergatik erabiltzen duen jakiteko. Eraikin hau,
Miljobyggnad enpresak ziurtatu duen energia baxuko eraikin bat da eta 55
kWh/m? baino energia gutxiago erabili beharko luke, gaur egun 62.23 kWh/m?

erabiltzen dituelarik.

Azterketa hau burutzeko beharrezkoa izan zaigun informazioa batu egin da,

neurketa batzuk egin dira eta azkenik neurketa hauekin kalkulu batzuk egin dira.

Amaitzeko, soluzio batzuk eman dira etxebizitza honen energia erabilera
murrizteko. Lurra, hoditeria eta hormak hobeto isolatu, eraikin barneko
tenperaturak neguan murriztu... Aldaketa hauek, hala ere, jarrera ekologikoez

lagundu behar dira zentzua izan dezaten.

Resumen

En este proyecto, se ha analizado un bloque de viviendas situado en la calle
Vegagatan 12, Gavle, para saber cudles son las razones por las que utiliza una
cantidad mayor de energia de la que se esperaba. Este bloque de viviendas esta
certificado por Miljobyggnad y debiera de utilizar 55 kWh/m?, pero, realmente
utiliza 62.23 kWh/m?2,

Para realizar este analisis se ha recopilado la informacién necesaria del edificio, se
han hecho ciertas mediciones y por ultimo se han hecho ciertos calculos con esas

mediciones.

Finalmente, se han propuesto ciertas soluciones para reducir el consumo de
energia del bloque de viviendas. El suelo, las paredes y las tuberias deberian de
estar mejor aisladas, la temperatura debiera de reducirse en invierno... Aun asi,
todas estas medidas de mejora tienen que venir de la mano de una actitud

ecologica.

Abstract

In this thesis project, a building in Vegagatan 12, Gavle has been analysed in order

to see why it does consume more energy than it was expected. This building is a



low energy building certified by Miljobyggnad and it should use less than
55kWh/m? year and nowadays it is using 62.23 kWh/mzZ.

To get the needed data, some information about the building has been gathered,
some measurements have been done in the building and some calculations have

been done with those measurements.

Finally, some possible solutions have been offered to reduce the energy use of the
building. Insulating the floor, the pipes and the walls, reducing the indoor
temperature in winter... All of these changes need the help of environmentally

friendly attitudes, which is a very important fact in low energy buildings.
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Introduction

Why low energy buildings?

Scientists say that humans are able to change the climate because of the gases
emitted to the atmosphere when they produce energy. Some of these gases apart
from being hazardous can strength the greenhouse effect. So, if global warming

wants to be stopped the levels of emissions must be reduced.

The greenhouse effect is a phenomenon that occurs naturally on the atmosphere.
Part of the sun radiation enters into it and gets trapped by the greenhouse house
gases, heating the earth. The problem comes when there are too much greenhouse
gases on it, too much of the radiation gets trapped and higher temperatures are

measured in the earth, finally, changing the climate.

Almost until the 90s no one was very concerned about this issue. But suddenly, the
people started to invest on cleaner technologies, recycling, measuring the
environmental impact, etc. There was a huge mentality change in some parts of the
world. That mentality change was not just focused on global warming; a lot of
importance was also given to all environmental issues such as rivers pollution,

sound pollution, air pollution, etc.

Buildings use 40% of total primary energy use which accounts 36% of COZ2
emissions [1] in the European Union. This is why the building sector has to be as
efficient as possible. In this way, the European Union is trying to make some laws

in order to face the problem of global warming.

Because of these plans and laws, some low-energy buildings have been constructed

in the last decades. Example of this is the building analyzed in this thesis.

Low energy building

Low-energy buildings have been built in several countries in order to reduce the

energy usage in the building sector.

These kinds of buildings are very well insulated, which reduces the heating needs.
The sun radiation, the electrical devices and the internal heat loads are enough to

heat the building during a big part of the year.
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They are very tight buildings; this is the reason why they need ventilation in order
to provide fresh air into the different rooms. So, they usually have mechanical
ventilation units with heat recovery, which uses the heat of the exhaust gases in

order to heat the supply air.

The building

The analysed building (see figure 1) in this thesis is located in Vegagatan 12
(Gavle).

Figure 1: The building

The next table shows the theoretical energy use of the building per year and per
heated square meter. The calculations have been done by SWECO for a heated area
of 2302 m?, normally this is the way in which the energy use of a building is

referred:
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Table 1: The theoretical energy use of the building

Heating radiators and air handling 17.37 kWh/m2
unit
Hot water 24.97 KWh /m?
Electricity in fans, pumps... 5.58 kWh/m?
Building services 5 kWh/m?2
Distribution and control losses for 2 kWh/m?

heating and cooling

Total 55 kWh/m?

As it can be seen on the table the building should use less than 55 kWh/m?2. The
heating and hot water needs are provided by the district heating grid. Then, the hot
water provided by the district heating heats the cold water in two different heat
exchangers (the blue boxes in the next figure). One of them is used for the heating
system and the other for the hot water system. Finally, the hot water is supplied to
the taps, to the radiators and to the heating battery of the ventilation unit when

this is needed.

Figure 2: The heat exchangers

Apart from that, as it has been previously said, these kinds of low energy houses
are usually very tight, which means that the thermal losses through transmission
and infiltration are quite small. The air tightness of this building is of 0.3 1/s for

each envelope m? at a pressure difference of 50 Pa.
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So, the ventilation is necessary to provide fresh air into the building. The next

picture shows the ventilation unit of the building.

Figure 3: The ventilation unit

The ventilation unit has a heat recovery system which heats the supply air, cooling

down the exhaust air that leaves the building (appendix 7).

This building, is using more energy than expected. Exactly, it is consuming 62.23
kWh/m?2, which is a 13.15% more energy than the planned quantity (more

information in the appendices).

For the heating, hot water, building services, distribution and control losses the
energy use is of 56.51 kWh/m?2. If the theoretical values of the table are added

49.42 kWh/m? are obtained and the real values are much higher than that number.

For the electricity in fans, pumps, etc. The energy use is 5.72 kWh/m?2. If this value

is compared to the theoretical value the difference is not very big.

Finally, the electricity use of the tenants is of 43.64 kWh/m?, which is much higher
than the expected 30 kWh/m2 This means their attitude is not very

environmentally friendly.

Aims

The main aim of this thesis is to find the reasons why this building uses more

energy than it should and try to give a theoretical solution to all of the problems.

The information provided by this thesis could be used for future designers in order
to avoid energy losses when designing the different systems that are analysed in

this thesis.
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Theory

There are a lot of things which can affect the energy use of a building. Some of
them are technical parameters, but some others can be related with the behaviours
of the tenants and are impossible to calculate. In this part of the thesis the

theoretical background of the used methodology is explained.

Ventilation

Ventilation is used in order to achieve good living air conditions inside a building.

In low energy buildings, almost 50% of the energy is used in the ventilation system

[2].

Mainly there are two types of ventilation: Natural and mechanical ventilation. The
natural ventilation occurs when the air moves into or out of a building because of a
temperature or a pressure difference between the interior and the exterior. On the
other hand, the mechanical ventilation occurs when a fan moves the air into or out

of a building.

Apart from that, there are 3 types of ventilation configurations: Extract, supply and
balanced. In the extract configuration, the air is moved out of the building using a
fan so a AP<0 is obtained, then, the same quantity of air enters naturally through
infiltration. In supply configuration the opposite happens, because in this case the
air is moved into the building by a fan (AP>0). Finally, in balanced ventilation the
previously mentioned configurations are combined so sometimes AP>0 will be

achieved and some other times AP<0.

The ventilation unit of the building is shown below:
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Figure 4: The ventilation unit

As it can be seen in the figure, for the fresh air, first of all there is a damper which
is used to close the system if this is not being used. Then, there is a filter that cleans
the air and two valves which send the air to the bypass or to the heat exchanger. If
the air goes to the heat exchanger it will exchange heat with the exhaust air, but on
the other hand if it goes through the bypass it will not exchange heat with the
exhaust air. Finally, the supply fan and the heat battery can be seen. The heat
battery will heat the supply air if this is needed.

For the exhaust air, first of all there is a filter, then, the heat exchanger and finally

there are the exhaust fan and the damper which closes the system.

Apart from that, some sensors can be seen, such as the temperature, pressure and
smoke sensors. The temperature sensors will determine how much air needs to go
through the heat exchanger and how much heat will be provided by the heating
battery. The pressure sensor gives information about the fans and the filters (if
they work properly or if they are dirty). Finally, the smoke sensors will advise the

computer and this will shut down the system if there is smoke in the building.

It is a plate heat exchanger. This kinds of heat exchangers use metallic plates for
the heat transfer, which is quite efficient because the exhaust and supply air have

larger areas for the heat exchange.

The heat exchanger of the building can be simplified as the next picture:
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Figure 5: The simplyfied heat exchanger

This is one of the most important parts of the ventilation unit, in [3] it is said that
25% of the CO2 emissions can be reduced if a heat exchanger is installed, because

without it, the air would be heated by the heat battery.

The theoretical efficiency of this kind of heat exchangers is [4]:

_ r.nsupply * Cp * (Tsupply - Tout) _ r'hsupply * (Tsupply - Tout)
rhexhaust * Cp * (Texhaust - T) rhexhaust * (Texhaust - T)

[eq 1]

m means mass rate [kg/s], cp is the specific heat in constant pressure [k]/kg*K]

and T is temperature [2C].

As it can be seen in the previous equation, the maximum heat exchange will occur
when T=Tou. If T> Tou there will be a temperature difference between the two
streams in the final part, which means that more heat could be extracted from the

hot stream to the cold stream.

The data provided by the building (as it can be seen in the appendix 1) is the
efficiency, Mgypply, Mexhaust Tsupplyy Tout and Texhaust. The Tsupply is always 19°C
which means that the supply air does not need to be heated more than that. If Tout
is too high, part of the air will pass through the bypass and the other part will pass
through the heat exchanger and then a supply air of 192C will be obtained as a

result of mixing the two air flows.

So, when trying to see if the heat exchanger works properly and because the
information of how much air passes through the bypass is not known the T will be

calculated. If T>Tout or T=Tou: means that theoretically the heat exchanger is able to
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exchange enough heat from the hot to the cold stream. So, the aim of these
calculations is to see if it the data provided by the ventilation unit is possible in the

reality or not.

The inside temperature

The inside temperature is a very important parameter when trying to control the
energy use of a building. Normally, the set temperature is of 20°C and varies
between 20-26°C [5] inside the apartments. The temperature in non occupied
zones should be of 18°C [5]. In winter, the building is just heated by heaters and
interior heat gains (humans, home appliances, etc). If the indoor temperature is
much higher than the previously mentioned temperatures in winter, too much

energy is been used by the heaters.

Overheating the building can lead up to use a huge quantity of energy and that can
be shown on the conclusion of the article [6]. This article says that the space
heating demand of a building was the triple when the temperatures rise from 20°C
to 26°C. This did not affect only to the energy, the installed heating power also was
increased from 7 to 10.4 W/m2. This has more costs because bigger radiators must

be installed.

The analysed building, is designed to have an interior temperature of 21°C as it can
be seen in the appendix, this means it will use more energy for the heating than a

building which has 20°C.

This fact is related with another thing which can affect a lot in the energy use of a
building. The article [7] discus about how the energy usage can vary, because of

things such as the behaviour or the family size that lives in the house.

The habits of the people can influence a lot the energy usage of a building. As it has
been previously said, just small things such as having high indoor temperatures

can completely change the energy use of a building.

This fact has not been numerically taken into account in this thesis, but it can be an
important part of the energy use of a building. In the introduction it has been
mentioned that the tenants use more electricity than they should, which means

their behaviour is not the most energetically efficient. Apart from that, the
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electricity sometimes is also a heat source which heats the building, so if more

electricity is used less heating should be needed.

The heated non living areas

The analysed building uses heaters in order to provide the necessary heat to
implement the necessary temperature to live. In this way, there are heaters all over
the apartments, in the corridors, in the different rooms inside the building, etc. But
there is one room where there is a heater which may not be needed: the bicycle

room.

It is good to have radiators in the non occupied zones if they are used to maintain
the energetic balance of the building. If you do not have a heater, this place will be

colder and it will be heated up using the heat of the rest of the building.

The reasons why the heater may not be appropriated for this room are explained

in the processes and results.

Efficient taps and shower heads

Another possible measure to reduce the hot water needs of the building is to
change the taps and shower heads to more efficient ones. This change can lead to
40% less hot water consumption as it is said in [8]. Normally 42% of the used
water in taps is hot water as it is mentioned in [9]. This is a huge energy reduction
which can be obtained just changing the taps, which means this is an important

thing to be checked.

This reduction on the hot water needs is obtained with the help of an aerator. This
gadget is introduced on the bottom of the tap and reduces the water flow because

it mixes the water with air, when the main flow is divided into smaller streams.

A good aerator can reduce the water flow from 18l/s to 6 1/s maintaining the

pressure it was before putting the aerator [10].

Hot water system

In [5] this information appears: “The design of water pipes and the placement of
water heaters should ensure that hot tap water can be obtained within

approximately 10 seconds”. To do so, some hot water is always circulating through
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the pipes and if this is not used, it goes back to the piping pump and it is reheated

before pumping it again.

When the water flows through the pipes, heat is lost as it will be explained and
analyzed in the next parts. This can help sometimes to heat the building; 30-40%
of the lost heat is used for space heating [11]. But some other times the heat is lost
to places where this heat is not needed or in summer the building can be

overheated.
The lost heat can be calculated as [4]:
q=mx*cy,* AT =p*Vxc,* AT [eq 2]

In this equation the p is the density [kg/m3], the V is the flow rate [m3/s], the cp is
the specific heat in constant pressure [k]J/kg*K] and AT is the temperature
difference [°C]. For this case, the water the density is 1000 kg/m3 and the
cp=4.18k]/kg*K.

To measure the flow rate inside the pipes a TA SCOPE is needed (figure 6). This
device is able to measure power, differential pressure, temperature and flow in

hydronic systems.

Figure 6: Peter using the TA SCOPE

Once the water needs to be flowing, it could be used for different purposes. In this
way, less energy would be wasted. One option is described in [12] and uses this hot
water for purposes of heating the bathroom floor. This solution can reduce the
heating needs on the building because the heat of the pumping water is used for
heating the floor and it also ensures that hot water is fast obtained. Another option

could be to change the system and to put some electric heaters in each of the taps
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that could heat the water until the real hot water arrives to the taps. In this way,

the water would not be in circulation all day long.

Another reason why the water is pumped is to avoid Legionella. This bacteria can
survive in temperatures around 25-45°C and it is most common in pipes with no
water circulation. In this way, a continuously pumped water means there are fewer

possibilities to have these bacteria on the pipes of the building.

Envelope

A lot of heat is lost through the envelope because of transmission and infiltration

when the outside temperature is lower than the inside temperature:

e Transmission occurs when there is a heat flux that removes the heat from
the interior of the building because of a temperature difference between the

outside and the inside.

e Infiltration occurs when the outdoor air is gets into the building through the
envelope. For the analysis of the building this fact has not been taken into
consideration because, the low energy buildings are normally very tight

buildings and the heat lost by infiltration is small.

Transmission (figure 7) occurs due to a heat flux as it can be seen in the next

image:

hin uwall hout

Tin Tout

Twall in

Twall out

Figure 7: Heat transmission through a wall

There are 3 resistances in the figure. The First one shows the heat loss by
convection and radiation from the interior of the building to the internal part of the
wall, the second resistance shows the heat loss by conduction from the internal

part of the wall to the external part and the third resistance shows the heat loss
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due to convection and radiation from the external wall to the exterior. It has to be

said that the heat transmission () is the same for the three resistances.

To calculate the quantity of heat lost by transmission the U value needs to be
explained. The U value is a parameter which shows if the heat transmission
through a material is better or worst for certain conditions. If a material has a low
U value this will mean that it is a very good insulator and if it has a high U value
this will mean it is a bad insulator. The units of this parameter are W/k*m? and the

heat flow is calculated by this equation [13]:
Q=YU=xAx*AT [eq 3]

Where U refers to the U value of the material [W/k*m?], A is the surface [m?] and

AT is a temperature difference between the interior and the exterior [°C].

To calculate the real U value of the wall, houw=1/0.04W/K*m?2 and
hin=1/0.13W/K*m2 have been supposed.

Comparing the real and the theoretical U values and using the degree hour method
an approximation of the lost heat can be done. The degree hour method is a
technique that estimates the energy which is lost through the envelope using this

formula [13]:
Q=Ax*AU* degree [eq 4]

In this formula, A is the surface of the wall [m?], AU is the difference between the
real and the theoretical U values [W/m?*2(C] and qdegree are the degree hours that

come from a degree hour table [°C*h]. In this case, qdegree=100000 °C*h.

Apart from the envelope, a lot of energy can be lost through two other parts of a
building: the windows and the thermal bridges. Windows are especially important
because the 45% of the heat losses in a building occur through them, as it is
described in [14]. Because of this reason buildings must be checked to see if they

insulate the interior of the building as they should.

The thermal bridges are parts of the envelope where the heat transmission is

higher than in the surrounding areas and reduces the insulation of the whole
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building. They are also very important because they can increase the heating needs

of the building up to 18% as it is mentioned in [15].
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Methods, Processes and results

Methods

As the project consists on analysing a building to find out why it consumes such a
big quantity of energy, the research strategy has been an exploratory case study,

but also experimental research has been used.

The procedure followed in this thesis has been this: First of all, the building has
been visited in order to say some hypotheses about why this building is using more

energy than it should. These are those hypotheses:
e The efficiency of the heat exchanger is low.
e The temperature inside the building is too high.
e There is a heater that may not be needed.
e The taps and shower heads that are not efficient.
e Hot water is always in circulation there are energy loses because of this.
e Energy is being lost through different parts of the envelope.

Then, these hypotheses have been proved, to do so, some measurements and
calculations have been done. The efficiency of the heat exchanger has been
checked, a infrared picture has been taken of different walls, the inside
temperature has been measured with a thermometer, the temperature in the
corridors have been checked with a laser thermometer, it has been checked that all
the radiators make sense in the house, it has also been checked if the taps and
shower heads are efficient and the temperature of water has been measured

before and after being circulated.

After doing these measurements and calculations more data of the building has
been obtained and more understanding. At this point, some conclusions about why
the building uses more energy than the expected have been reached and some

solutions have been offered.
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Processes and Results

Hypothesis 1: The heat exchanger does not work properly

To analyse if the heat exchanger works properly the definition of the heat
exchangers efficiency has been used as it has been explained in the theory

(equation 1):

_ l'.nsupply*(Tsupply_Tout)

Mexhaust*(Texhaust—T)

Temperature and efficiency data from three different days has been gathered: day
1, day 4 and day 5 (table 2). Apart from that, the theoretical air flow rates have
been calculated by adding the flows which appear in the ventilation plans
(appendix 2) this information appears in the table 3. In this way, this is the

obtained information:

Table 2: Data read from the ventilation unit display

Day 1 Day 4 Day 5
Tsupply [°C] 19 19 19
Tout [°C] -0.5 3.54 3.91
Texhaust [°C] 22.2 21.7 22.2
n [%] 88 82 85

Table 3: The obtained data from the ventilation plans

Maximum Minimum
Supply flow rate [1/s] 976 821
Exhaust flow rate [1/s] 1441 896

With all of this information, the T can be calculated for each of the case, for the
maximum and minimum flow rates. As it has been said in the theory if T>Tou: the

heat exchanger is able to exchange enough heat from the hot to the cold stream.
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Day 1 Minimum flow:

m * (T —T 821 % (19 + 0.5
n= supply ( supply out) 5088 ( )

: .88 = - T =1.89°C > —0.5°C
Mexhaust * (Texhaust - T) 896 x* (22-2 - T)

Day 1 Maximum flow:

m T, - T, 976 * (19 + 0.5
n= .supply * ( supply out) - 0.88 = * (19 + ) 5
Mexhaust * (Texhaust — T) 1441 = (22.2 - T)

T =7.19°C > —0.5°C

Day 4 Minimum flow:

_ Iilsupply * (Tsupply - Tout) R

821 % (19 — 3.54)
n= 0.82 =

- = - T =4.42°C > 3.54°C
Mexhaust * (Texhaust — T) 896 * (21.7 - T)

Day 4 Maximum flow:

_ Msupply * (Tsupply — Tout) 5082 = 976 * (19 — 3.54)

- = — T = 8.93°C > 3.54°C
Mexhaust * (Texhaust - T) 1441 = (21'7 - T)

Day 5 Minimum flow:

_ rhsupply * (Tsupply - Tout) 5085 = 821 % (19 — 3.91) I
rhexhaust * (Texhaust - T) . 896 * (22-2 - T)

T = 15.93°C > 3.91°C

Day 5 Maximum flow:

m * (T, — T 976 x (19 — 3.91
n= 'supply ( supply out) - 085 = ( ) N
Mexhaust * (Texhaust -T) 1441 * (22.2—T)

T =10.17°C > 3.91°C

All of the cases are possible because T>Tou, for further discussion read the

discussion part.
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Hypothesis 2: The temperature inside the building is too high

As it has been previously written, if there is a higher indoor temperature the
radiators will use more energy and their power will be increased. So, this is one of

the most important checked things in the building.

The indoor temperature is the average temperature of the exhaust air from all the
apartments that comes out of the building. In the table 4 the different indoor

temperatures appear and also the outdoor temperatures of each of the days.

Table 4:Temperatures from the ventilation unit display

Day 1 Day 4 Day 5
Tout [°C] -0.5 3.54 3.91
Texhaust [°C] 22.2 21.7 22.2

As it can be seen on the table this measurements have been done in winter because

the outside temperatures are low. The indoor temperatures are higher than 21°C.

Then, the temperatures of the walls and the floor of the corridors have also been
measured with a laser thermometer (emissivity set to 0.93) in order to check the

temperatures there too. The table 5 shows the obtained results for the day 4:

Table 5: The temperatures on the wall and the floor the day 4

Floor Min [°C] Floor Max [°C] Walls Min [°C] Walls Max [°C]

5th floor 21.3 24.2 215 21.8
4th floor 20.7 22.3 21.3 22.3
3th floor 22.3 23.2 22.8 23.4
2th floor 21.2 24 22.6 23.9
1th floor 16.1 16.7 17.8 18.4

These temperatures are also higher than 18°C. It has to be said that for each degree

up to 5-10% of more energy will be needed for heating [16].
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Hypothesis 3: There is a heater that may not be needed

As it has been said in the theory, there is a heater in a bicycle room of the 5th floor

which may not have complete sense.

As it can be seen from the plans (figure 8), the bicycle room is surrounded by 4
walls: 2 are connected to the corridors, one is connected to the outside and the last
one connects to the attic. The attic is not insulated nor heated, which makes the

temperatures there be just a bit higher than the outside temperatures in winter.

Figure 8: The location of the bicycle rom in the ventilation plans

The figure 9 shows the wall which connects the bicycle room to the attic should be
a gypsum wall with insulation but the reality shows there is no insulation. So, there
is just a poorly constructed gypsum wall as it can be seen in the figure 10. In the

figure 11 it can be seen that there is no insulation inside the wall, it is just empty.
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Figure 9: The construciton drawing of the bycicle room

Figure 10: The wall which connects the bicycle room to the attic

Figure 11: The wall which connects the attic with the bicycle room
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A lot of the heat provided by the heater will go away through this wall because of
this lack of insulation. The average temperature of the walls of the attic is 6°C, the
wall which connects the attic with the bicycle room has 10.3 °C as it can be seen in

the figure 10. This temperature difference can lead to big energy loses.

Apart from that, the attic is ventilated naturally through a hole in this previously
mentioned wall (this can be seen in the figures 11 and 12). Then, the exhaust air
goes to the bicycle room cooling it up until it gets to an opening in the ceiling and

leaves the building. This can be seen in the next figure:

4

Figure 12: The ventilation of the attic

This cools down more the bicycle room and more energy is needed to heat it up.

The floor of the bicycle room connects with an apartment. This floor should be
insulated as it can be seeing in the figure 9. The lower layer is the concrete of the
structure, then there is the insulation layer and finally there is a layer which should

be protecting the insulation.

This fact is important because without insulation the heating needs of the
apartment located in the fourth floor will be higher. In the reality there is no
insulation as it can be seen in this figure 13. So, there will be a heat flow from the
apartment to the bicycle room because of the temperature difference between the

two rooms.
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Figure 13: The real floor of the bicycle room

The rest of the walls are well insulated and not too much energy is lost through

them.

Hypothesis 4: The taps and shower heads that are not efficient

In order to check if the building has energy efficient taps, a flat has been visited. In

the visit, one tap has been analysed: the main tap of the kitchen.

To see if this tap was efficient, a glass has been put under the tap and the tap has
been opened. If the taps are efficient and as it has been said on the theory, the
water is mixed with air and this makes bubbles appear. In the figure 14 a picture of
the tap with the bubbles can be seen. As a result, the figure shows the tap is

efficient.

Figure 14: The bubbles on the glass because of the mixture between the air and the water

Hypothesis 5: Hot water is always in circulation there are energy loses
because of this

As it has been previously written, there are some energy losses because the water

needs to be recirculated and it cools down.
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First of all, the recirculated water flow has been measured with the TA SCOPE. This
has been done at night, to see which the circulating water flow is when no one is
opening the taps. The result of this measurement was of 0.157 1/s. So, there are

0.157 1/s of hot water been circulating every time waiting to be used.

Secondly, the water temperature has been measured three times and in two
different places as it is shown in the figure 15. The first of those two places is just
after the water has been heated and pumped. The second is just before it enters to
the heat exchanger that will reheat the water. In this way, subtracting the two
values we get the temperature difference of the fluid inside the pipes while the

water is being in circulation. The measurements done appear in the table 6:

;'-' From tres apairbmesnts

To the aperbments

T1

Pump

Heat exchanger

»
T2

Figure 15: The hot water simplified system

Table 6: The temperatures before and after the enrgy is lost through the pipes

T1 [°C] T2 [°C] AT [°C]
57.47 51.6 5.87
56.76 53.9 2.86
56.57 53.21 3.36

Using the [eq 2]:

q= m=xcy* AT = 0.157 1 x 4.18 « 5.87 = 3.85 kW
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q= mx*cyp* AT = 0.157 * 1 x 4.18 * 2.86 =1.87 kW
q= m#*cp* AT = 0.157 * 1 x4.18 * 3.36 = 2.2 KW

The lost energy varies from 1.87 kW to 3.85 kW. If the value which is in the middle

is used in order to get a quantity of energy that is lost in a year this is the result:
q=2.2*x8760 = 19272 kWh

If this value is divided by the heated area (A=2302 m?) 8.37 kWh/m? of energy

loses are obtained, which is a very big value.

Afterwards, a research has been done to find where the energy could be lost, and

the results are the following:

Each of the apartments has a box, where it is measured how much hot water is
used. A picture with the infra red camera has been taken and the figure 16 shows

the result:

Figure 16: The water measuring box when is closed

As it can be seen in the figure, there is a heat flow from the box to the corridors. In
the corridors there are some radiators, so this heat flow will overheat the corridors

as it has been said in the hypothesis 2. There are 22 boxes like this in the building.

If that box is opened (figure 17), this can be seen with the help of an infra red

camera:
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Figure 17: The water measuring box when is openned

This picture shows that the pipes are poorly insulated because their temperature
is too high (orange colour). It also shows which of the pipes carry cold water (blue

colour).

This is not the only place where energy loses can be appreciated. In the fifth floor
there is a pipe which heats the floor of the corridor and which can be seen by the

infra red camera in the figure 18.

Figure 18: A badly insulated pipe

As it can be seen in the different pictures there are several places where the heat is

lost. But all of them could be avoided with more insulation in the pipes.

Hypothesis 6: Energy is being lost through different parts of the
envelope

In this part of the text, the envelope has been analyzed with an infra red camera.
The objective of this analysis has been to check if the insulation of the walls was
good enough or not. The used infra red camera has been a FLIR E50 which can be

seen in the figure 19.
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Figure 19:The FLIR E50

There are two kinds of walls: the brick and the concrete wall (as it can be seen in
the next figure). The brick wall has a theoretical U value of 0.1517 W/k*m? and the
concrete wall has a theoretical U value of 0.1225 W/k*m?2. So, it can be said that the
concrete wall will lose less energy than the brick wall, because it has a lower U

value.

Figure 20: The brick and the concrete walls

For the calculation of the real value of the concrete wall the temperature inside the
apartments is known (Tin=22.5°C), the temperature outside the building
(Touw=1.58°C) is known and the temperature of the wall is also known
(Twanoutr=2.1°C). The figure 21 shows schematically how the heat transmission

occurs in the concrete wall.
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hin Uwall hout

Tin Tout

Twallin Twall out

Figure 21: The transmission through the concrete wall 1

As it has been said in the theory hin= 1/0.13 W/k*m?, hout=1/0.04 W/k*m? and the
theoretical U value of the wall is 0.1225 W/k*m2. In this case, the outside
temperature will be calculated for the theoretical U value and compared with the

real surface temperature. The figure 22 shows schematically what U is.

1

Uor = 0.1225 = (0.04 + +0.13)71 > Uya= 0.1251 W/Kk*m?

Uwall

hin Uwall hout

Tin Tout

Twall in Twall out

Figure 22: The transmission through the concrete wall 2

U = (0.13 + y-1 =0.1231

0.1251 k * m?
) A\
Q= Uyt * (Tin — Tour) = 0.1225 * (22.5 — 1.58) = 2.5627 —;

q =U"* (Tin — Twai out) = 0.1231 * (22.5 — Tyay our) = 2.562

Twai out = 1.68°C

37



Comparing 1.68°C with 2.1°C we have a very small difference. This means that the

wall has been well constructed.

The brick wall connects the corridors with the outside. The temperature in the
corridors and inside the different apartments is not the same. Because of this
reason Ti, is not available, so a different calculation have been done. In this case
the temperature of both sides of the wall has been measured (Twanin =21.3°C and
Twallour =4.3°C) as well as the outdoor temperature (Touw=3.91°C). The figure 23

shows schematically how the heat transmission occurs in the brick wall.

Uwall hout

Tout

Twallin Twall out

Figure 23: The transmission through the brick wall

. 1 w
4 = hout * ( Twan out — Tout) = 0.04 * (4.3 —-391) =9.75 F
. w

4 = Uwan * ( Twanin — Twall out) = 9-75 = Uyan = 0.5735 Kom?

UtOt = (0.04' +

+0.13)" = 0.5225

0.5735 k * m?

There is a big difference between the real and the theoretical U values. This means
that the degree hour method can be applied to calculate the quantity of heat that is
lost through the envelope due to this difference. As it has been said in the theory,
the qdegree has a value of 100000°C*h and the brick wall has a surface of 62.06 mZ.
Using the equation 4:

Q = A * AU * Qgegree=62.06%(0.5225-0.1517)*100000=2301180 Wh

230180Wh = 2301.8 kWh = 1 kWh/m?
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So, 1 kWh more than expected is lost per heated area and year because of the

difference between the real and theoretical U values.

Apart from these two walls, the windows have also been checked. They are triple
glassed windows which apparently are in good condition. This is the reason why

not more energy than the expected is lost by them.

Finally, three types of thermal bridges have been found. The first are the balconies

which can be seen in the figure 24.

Figure 24: The thermal bridge in a balcony

Secondly the areas which connect the windows with the walls can also be seen in the
figure 25.

SFLIR

Figure 25: The thermal bridge in a window

The third kind of thermal bridge is an opening which is in the kitchen. When the
extractor is turned ON, it is opened in order to let some air get into the kitchen.
Before entering to the kitchen, the air is heated by the radiators of the same

kitchen.

This can be seen in the first floor of ventilation plans and also in the figure 26
which has been taken with an infra red camera with an emissivity set to 0.93. The

material which appears in the figure is painted steel. As it is explained in the
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discussion the emissivity can vary from book to book so maybe there could be

some small errors there.

Figure 26: The thermal bridge in the openning of the kitchen

As it can be seen in all the different pictures of the thermal bridges, the surface
temperatures are higher, which means that more heat is being lost through those

surfaces. When designing a building, thermal bridges need to be always minimized.
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Discussion

Hypothesis 1: The heat exchanger does not work properly

The obtained results give a general view of how the heat exchanger works and if it

is possible for it to work in the way the data says. But, it is true that some things

have been guessed because of a lack of data:

The quantity of air that goes through the bypass is not available and
without it the real calculation of mgy,py, is impossible to calculate. In this
way, it has been supposed that all the supply air has passed through the
heat exchanger. In the cases when the heating battery is off this can be done
because what has been searched with the definition of the efficiency is if the

hot stream could heat the cold one, no how it does it.

Defrosting has not been taken into account. When this phenomenon occurs
the efficiency of the heat exchanger decreases a lot and it needs to be
defrosted by the exhaust gases. In Gavle the weather is very cold, this

means freezing could happen several times each year.

If the temperatures are too cold, the exhaust air can be cooled more than
the saturation temperature and condensation can occur. Then, the

condensed water can freeze [17].

When the system freezes, the bypass gets more outside air than it should.
This is done so that the exhaust gases melt the ice. Once the ice is melted,
the system starts to work again normally. While the ice is been melted the
heat battery has to heat more supply air because the recovery is not been

used, so the efficiency decreases and the energy use is higher.

As it can be seen in the table 2, n) varies a lot, this is because of several reasons:

The Texnaust and Toye vary, this can make the heat exchanger work better or

worse.

The flow mass that passes through the heat exchanger and the flow that
passes through the bypass also can be changed.
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e The humidity: if the supply air is more humid more quantity of water will
be heated and that can reduce the efficiency of the heat exchanger. On the
other hand if the exhaust air is more humid it will contain more energy and

the efficiency will increase.

Apart from that, if the exhaust air is more humidity the risk of freezing will

be higher.

In none of the measured cases the air has been heated by the heating battery which

means that the heat exchanger by itself has given enough heat to the supply air.

Hypothesis 2: The temperature inside the building is too high

The temperature inside the flats has been obtained measuring the exhaust air that
goes to the heat exchanger. When doing this, it has been supposed that all of the

apartments have the same temperature but that is not completely true.

This is not true because each of the different flats has its own radiators and they
can be adjusted by the different tenants. So, some flats will have higher
temperatures and higher energy needs and some others will have lower
temperatures and lower energy needs. But the obtained data is an average of the

different flats.

The temperatures measured on the corridors have been the temperatures of the
walls and the floor. Normally the temperatures from the walls should be lower
than the temperature of the air. But if there is a heat source that is not the air, the
temperature of the air can be lower than the temperature on walls and on the
floor. That will happen for example, next to a hot water pipe which is not well
insulated or next to a radiator. It also has to be said that no measurements have
been taken next to any heater so, the found high values are due to energy losses in

the pipes and high indoor temperatures.

Another thing which can be seen on the results is that the temperature on the walls
and the floor of the 1st floor are significantly lower than in the rest of the floors.
This is because of the proximity to the front door, which is opened and closed

several times each day and this cools down all the surfaces.
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Apart from that, every time a measurement is done with a laser thermometer,
small errors can be done if the emissivity is not properly chosen and for this case

the chosen emissivity has been 0.93.

Hypothesis 3: There is a heater that may not be needed

In the bicycle room there are huge heat losses to the outside. Most of the heat that

is lost comes from two places:

e The radiator that is in the room. Gives to the room the necessary heat and
uses a thermostatic valve. If the temperature of the room decreases this
valve will increase the hot water flow that passes through the heater and if

the temperature increases it will decrease that flow.

e The apartment which is under it. The temperature on the apartment is
higher than the temperature in the bicycle room in winter and if the floor is

not insulated this will be a big heat source.
There are two major forms of losing the heat:

e Through the natural ventilation which happens in the ceiling of the bicycle

room.
e Through transmission and infiltration to the attic.

Knowing these facts a possible solution can be given to these problems.

Hypothesis 4: The taps and shower heads that are not efficient

As it has been said on the results, the analysed tap was efficient. Not all the taps of
the apartment have been checked because of the commodity of the tenant. But on
the catalogue of the building materials has been found that all the taps should be

efficient (appendix 6).

So, from all of this information it can be extrapolated that all the taps and shower

heads are efficient.
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This extrapolation can be done because the quality and efficiency of all the taps
should be the same and normally all of these tools are bought to the same

company.

Hypothesis 5: Hot water is always in circulation there are energy loses
because of this

As it can be seen on the processes and results for the hypothesis 5, the obtained

data varies a lot from day to day and also the lost power.

All of this varying data makes very difficult to calculate how much energy is lost
during the year without simulation. But an approximation has been done in order
to get an amount of annual lost energy (8.37 kWh/m?) and it has been seen that

very high losses may occur due to this problem. So, a solution is needed.

Hypothesis 6: Energy is being lost through different parts of the
envelope

The results show there are some differences between the real and the theoretical
parameters of the walls and also show how much heat is being lost through the
different walls in an exact moment. These differences between the real and the

theoretical values are due to several factors:

e The used hin and heut are not the real values when the measurements were
taken. For example, there could be some wind or some diffuse sun radiation
which has not been taken into account. This can lead to a change in the h

values.

e The emissivity of the surfaces is not clear and the infra red camera could
make some failures because of this reason. The values of the emissivity can
vary from book to book, which means that the emissivity should be
estimated. Several measurements have been done and the best results are
the ones published in this thesis. For the brick wall the used emissivity was

of 0.93 and for the concrete wall 0.95.

e The walls are not well insulated or the workers that constructed the
different walls made a mistake when trying to insulate them. This error can

lead to big differences between the theoretical and the real values.
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Degree hour method has been used to calculate the lost energy for the whole year
for the brick wall because big differences have been found between the real and
the theoretical value. It has to be said that the degree hour method is just a
simplified technique for getting a result. For more precise results simulation tools
should be used. This result is just used to provide an idea of the amount of heat

that can be lost because of this problem.
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Conclusions

Hypothesis 1: The heat exchanger does not work properly

Analysing the obtained results it can be concluded that it cannot be scientifically
affirmed that the heat exchanger works as it should because of the lack of available

data, but presumably it works well.
This can be said because of two reasons:

e In all of the calculations T>Tou which meant that the calculations were
theoretically possible. In some of the cases the difference between the T and
the Toutr was small which signify that the cold stream could not absorb much
more energy from the hot stream. But in some other cases the difference

was big, which implied a big heat excess on the hot stream.

e The heating battery was OFF all of the cases. In one of the cases (the colder
case) the outside temperature was -0.5°C and no external heating was
needed. A lot of energy is needed to warm the supply air up to 19°C and the

efficiency must be really high if this aim wants to be achieved.

If presumably the heat exchanger works as it should no energy is lost through this

unit.

Hypothesis 2: The temperature inside the building is too high

As it can be seen from the obtained data, the temperatures are high.

There should be 21°C inside the apartments and the highest values have been of
22.2°C. This means the heating system is working too much and is using too much
energy. So, the heating system should be calibrated again in order to obtain lower

temperatures and lower energy uses.
To do so, there are three options:

e The hot water flow that goes to the radiators should be decreased.

46



e The temperature of the water flow that goes inside the radiators could be
also decreased. Nowadays, this is the temperature of the radiators

depending on the outside temperature as it can be seen in the figure 27:

Relation between the design outside
temperature and the supply
temperature of the heaters
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Figure 27: The temperature of the radiators depending on the outside temperature

e The thermostatic valves which control the radiators should be readjusted in

all the apartments.

The temperatures of the walls and the floor of the corridors are also much higher
than 18°C. In this way, there is a lot of energy that is been wasted heating the

corridors. So, different things should be done to solve this problem:

e Insulation of the hot water pipes which lose energy to the corridors. As it
can seen in the hypothesis 5 there are some heat losses to the corridors

because of this problem.

e The thermostatic valves which control the radiators should be readjusted in

the corridors.

e The temperature of the hot water flow that goes to the radiators should be

decreased.

e The hot water flow that goes to the radiators should be decreased.
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There is a last fact which does affect a lot in the energy usage of the building as it
has been previously said: the neighbour’s attitude. It has been proved that they use

more energy than they should and they should be more careful.

Hypothesis 3: There is a heater that may not be needed

One of the ways to reduce the energy use in the bicycle room is to insulate the floor
properly. In this way, the energy loses from the 4th floor would be smaller and the
heat would be much better used. It is true that this would reduce significantly the

temperature of the bicycle room.

Another way to reduce the energy use of the bicycle room is to insulate the wall
which connects to the attic is also. This would have the contrary effect on the

room’s temperature. So, the temperature would rise.

Finally, the ventilation of the attic should be done in the same attic, not through the
bicycle room. As it has been previously said, the cold air from the attic goes to the
bicycle room cooling down the room and then it leaves the building. This is a bad
ventilation design. If this is avoided the temperature of the bicycle room would

also rise.

After doing these changes, the necessity of having a heater inside the room should
need to be checked. Maybe it is necessary to maintain the thermal balance of the

building. But the insulation is very important, especially in cold climates.

Hypothesis 4: The taps and shower heads that are not efficient

The fact that all the taps are efficient, means that a lot of energy is been saved. This
is a very important thing because as it has been said in the theory up to 40% of the

hot water energy can be saved [6] with these kinds of tools.

Hypothesis 5: Hot water is always in circulation there are energy loses
because of this

It is a fact that the energy loses are very big because of this problem. The lost
power can vary from 3.85 kW to 1.87 kW which in terms of energy are

8.37kWh/m?2. It is also true that this value can vary a lot and it is not very trustful
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without simulation, but it just has been calculated to make more understandable

the importance of this hypothesis.

The energy has been lost in different parts of the building, which can be shown by
the different pictures which have been taken with the infra red camera. But the
main reason why this happens is because the pipes are not properly insulated in

several parts of the building. The insulation is crucial for a low energy building.

These thermal loses make the flowing water lose a lot of energy and the pipe

system should be very carefully constructed because of this.

Hypothesis 6: Energy is being lost through different parts of the
envelope

As it has been said in the previous parts, there are two kinds of walls: the brick and
the concrete walls. The concrete wall is supposed to be tighter and the brick wall is

supposed to have a worse U value.

The calculations for the concrete wall show that if the wall has the theoretical U
value the Twanout would be of 1.68°C and in the real case Twalout has a value of 2.1°C.
The difference between these two values is less than 0.52C which means that quite
good results have been obtained. As it has been mentioned on the discussion there

are some errors which could lead to this small variation of the results.

The final conclusion about this wall is that it is well constructed and the building

does not lose more energy than it should because of it.

For the brick wall, the calculations show that the U value for the theoretical wall is
0.1517W/k*m? and the real U value is 0.5225 W/k*mZ2. There is a huge difference
between the real and the theoretical values for this wall. Part of that variation
could be related to the measurement errors but it has to be said that it is quite
possible for that wall to be badly constructed. Maybe the insulation of the walls

was forgotten by the workers when constructing the wall or something similar.

In this way, the building is losing more energy than it should in this part of the
envelope. As it has been previously calculated, 1 kWh/m?2 more heat is lost through
this wall. This means that more heating is needed to maintain an appropriate

indoor temperature. A solution for that problem could be to put an extra insulation
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layer in the brick wall. With this, the U value of this wall would be smaller and less

heat would be lost.

Apart from this, the windows apparently are in good conditions and should have a
correct U value and also some thermal bridges have been found. A lot of energy is
lost through these two places; this is the reason why the energy losses should be

minimized through these parts of the building.
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Appendices

Appendix 1

In this appendix the data obtained from the building appears:
Day 1

Pumping room:

Table 7: Data obtained from the pumping room the day 1

Supply [2C] Return [2C]
District heating 70,74 36,33
Radiators 32,42 29,48
Hot water 57,47 51,6

Ventilation room:

Table 8: Data obtained from the ventilation room the day 1

Outside temperature [2C] -0,5
Extract temperature [2C] 22,2
Supply temperature [2C] 19

Day 2
Pumping room:

Table 9: Data obtained from the pumping room the day 2

Supply [2C] Return [2C]
District heating 69,3 35,45
Radiators 30,22 28,29

Hot water - -

Day 4
Pumping room:

Table 10: Data obtained from the pumping room the day 4

Supply [2C] Return [2C]
District heating 68,7 38,3
Radiators 31,85 29,02
Hot water 56,76 53,9

Ventilation room:

Table 11: Data obtained from the ventilation room the day 4

Outside temperature [2C] 3,54
Extract temperature [2C] 21,7
Supply temperature [2C] 19
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Day 5
Pumping room:

Table 12: Data obtained from the pumping room the day 5

Supply [2C] Return [2C]
District heating - -
Radiators 31,42 28,25
Hot water 56,57 53,21

Ventilation room:

Table 13: Data obtained from the ventilation room the day 5

Outside temperature [2C] 3,91
Extract temperature [2C] 22,2
Supply temperature [2C] 19

The energy uses for the colder part of the year are:

Table 14: Data obtained from the pumping room for the coldest periods of the year

Energy [MWh] District heating flow [m?]
January 23,3 408,59
February 14,53 323,63
March 15,49 383,8
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Appendix 2

In the appendix 2 the pipeline plans have been attached:
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— 1376/Kv=0,353| Py \\ — RF/VSS
110
. 201/ e* — 110 \\
\
l ‘ \
o _*i“_‘\.\ lT .
I ! —— —— ——
1 Mcl1-420 Mc11-408 McRR—-420 BET | ANT | ANDRINGEN AVSER DATUM SIGN
368/Kv=0,094 196/Kv=0,049 T 1498/Kv=0,385
v @ RELATIONSHANDLING
| | @ BRYNAS 30:14
D MASKINISTEN
1102-21096
@ @ NYBYGGNAD
_ TE JGENTREPRENAD, SANDVIKEN TEL 026 / 24 95 30
A | MAXIM ARKITEKTER AB TEL 026/5153 88
- K| ATL INGENJORSFIRMA AB TEL 026/18 72 20
F | MIDROC ELECTRO AB TEL 010 / 470 75 00
T Y |[V'S| GAVLE vvs-TEKN.INGBYRA AB - TEL 026 / 65 17 00
| \/E| GAVLE VVS-TEKN. INGBYRA AB TEL 026 / 65 17 00
| Al BJMARKBYGGNADS AB TEL 026 / 27 56 00
—_ BR| BRANDSKYDDSLAGET TEL 023 /7 70 32 55
UPPDRAG &R RITAD/KONSTR AV _HANDLAGGARE
T 1208/0815 GL GL
DATUM ANSVARIG p
+ 2012.10.18 GUNDER LAMEUS
4 BRYNAS 30:14 - MASKINISTEN
| ettt NYBYGGNAD AV FLERBOSTADSHUS
+ : ) PLAN 2, DEL 1 )
+ METER AVLOPP, VATTEN, VARME
—— > SKALA 150/ A1 NUMMER | BET
1100 / A3 V55.1-211
LAGER: [ N R R ' A I




REF:

|
&
D
Mc11-420 Mc11-420
'333/Kv=0,085 389/Kv=0,098
: I_I : ||
. N 78\ I
ANS - P 7/ \\
Mc11-408 —~ —T|— — \ _
139/Kv=08%6 Flgp | \\\ 365/Kv=0,098
\
. |
| | Al
LGH 0013 | /! /7 LGH 0014
. Se BL1, ANSL DB
BL1, ANSL DB Mc11-420 Y /g 0254 i 0253 // // Bl
B1 507/Kv=0,13 ~ [ o245l | 4 SOVRUM T , \/ARDAGSRU/ / BS
1 ~
-- ] / AT
TS2 _ ////// Il -4 L Dot ' // \ BK1
BK1 &= === [l | 1/ \\ BL3
BL3 1 g /7 \\ TV1, ANSL TM
TV1, ANSL TM VS51-16 7/ \ HT1/V
HT1/V 02L1 [l | = N \VS5—-16(RAD+HT>
VSS-16(RAD+HT G SOVRUM 1 I | LGH Qo ¥, VV6-16(TS,BL1,BL3)
VV6-16(TS,BL1,BL3) | | 7 PRRS Mo hadrs KV6-16¢TS,VK,BLLBL3,TVD
E;//E)lg\l/%q\io/E)KlBLl)BL3)T\/1) G G | oK _ z 11867Kv=0.304 RF/KV6-VVE
RF/\/SS — I-I\W_-” ----- lWL_F}” T — ‘ 70 [|- m2 ; ; - - %80[/5 RF/\/SS
I | = F
|| | - === il
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Q 0243 I | 0252 B
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b ~ \\ s > e - — T EI60
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C \ S []3RoK 0 8 i C
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> | |Tvi, aNsL T " SxUL8m fmu | - %6\/4RUM 1 I
HT1/H // N ! JI RF/KV6-VV6 = ﬁmRUM 176/Kv=0,045
VSS5-16(RAD+HT)D y N W\ A | _Kve vive vvee = LGH 0015
VV6-16(TS,BL3) = \\\ 0D INKL. OVAN HS. B BL1, ANSL DB
KV6-16¢TS,VK,BL3) 4 N HAWL - = __== B1
RF/KV6-VV6 G N ~ = SH==|La == BS
RF/VS5 I F N / VK2
N\ TSe
ST N G /
20l/s —> - N ST ;! Bl
B K 4 _ | i 7 BL3
1555/ Ku<0,353 ! | RF/VSS 9 HAkL // L¥11;HANSL ™
| [ I I — Y
w | L KVe vV \_@ \ LGH 0915 // VS5-16(RAD+HT) ;
i 0242 I lé j ‘ P/_\-\_7/7L\ \ llzl:EQEl:liS /I \/\/6_16(TS,BL1,BL3) BET | ANT | ANDRINGEN AVSER DATUM SIGN
KOK : [ | 1 0 KV6-16¢TS,VK,BL1,BL3,TVD
A i e —1 o 0262 | A Ao RELATIONSHANDLING
I\t ! i L _/, | 11 . ‘ } \ d VARDAGSRUM = RF /VSS —
5T Lo \ 1 | U B> BRYNAS 30:14
TVL, ANSL TM RS S — E— 1| 2 1B ‘ \\ MASKINISTEN
T/T815/H16(RAD HT) VS6 Kv6 VW6 vvee Ve oS VT % | '\ i oo
i + .
D iR E ) oo [EH e
- ) ) 32 %, I8 10 i p - !
o RF/KV6-VV6 . 165/831& Kl\é%’6 TR i | \ | igém%%%s | | ’ \\\ Mc22-420 TE JGENTREPRENAD, SANDVIKEN  TEL 026 / 24 95 30
RF/VSS Mctl—410 - = = = VT gZABDO/U!‘« | vse ! 0263 AN 1A7/Kv=0,362 A | MAXIM ARKITEKTER AB TEL 026/5153 88
1 180)/Kv=0,045 \!,.’ 1T B ] V& ‘ : IOK | ! K | ATL INGENJORSBYRA AB TEL 026/
0229 ! .\\/// ,._(4 £ | ‘ AN i -'/ﬁ% E | MDROC TEL 026 /
1 = QQ/RUM 2 'f,}@/?%'_ | o /M/. 10 KONNEKTIONS - X VS| GAVLE VVS-TEKNISKA INGBYRA AB  TEL 026 / 65 17 00
1 3 KONNEKTIONS - y, 7= /i s S0 LINJE B BT T
_____ —\ I
- . LINJE \ \ V7l | | 7L b ” < BR| BRANDSKYDDSLAGET TEL 023 / 70 32 55
UPPDRAG &R RITAD/KONSTR AV _HANDLAGGARE
T 1208/0815 GL GL
DATUM ANSVARIG p
+ 2012.10.18 GUNDER LAMEUS
4 BRYNAS 30:14 - MASKINISTEN
S b +—+—+——F——+——F—+— | NYBYGGNAD AV FLERBOSTADSHUS
- | PLAN 2, DEL 2 )
L METER AVLOPP, VATTEN, VARME
—_ > SKALA 150 / A1 NUMMER | BET
1100 / A3 V55.1-212

LAGER L [ e [ T [ [ |




REF:
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G
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LGH 0021
BL1, ANSL DB

Bl

BS

VK2

TSe

BK1

BL3

TV1, ANSL TM

M10-408

VSS-16(RAD+HTS
A/\/6—16(TS,BI_1,BI_3)
6-16(TS,VK,BL1,BL3, TVD

RF/KV6-VVE

RF/VSS

Mcl11-420
368/Kv=0,094

Mc11-408

196/Kv=0,049

0
>
o
a

Mc22-420
T 1498/Kv=0,385
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) : g e N \ 1
IR S S ———— — | ose T L \\@ \
[GH 0022 6 vvee | &8 el SN L | | N
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VK2 I B I TRAPPRUS- ] i | N\ Mc22-420
Ber \I) 0330/ \\ | KORRIDOR ! Oﬁ63 A 1417 /Kv=0,362
BK1 Mc11-410 i |TT BADFUN< || vse | }
BL3 180/Kv=0,045 - / ‘ % ‘ :
TV1, ANSL TM a{g ‘ ‘
HT1/H i |
VS5-16(RAD+HT) KONN—EK—T@N—S\‘ | _KQN_NEKT_'O_NS_—
VV6-16(TS,BL3) B LINJE \ = “150 - LINJE
KV6-16(TS,VK,BL3) | .
RF/KV6-V V6 L \ | : :
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REAVSS \ | L Mc11-420
\ | /,//' N 216/Kv=0,054
Rz i 0301
4 } } TRAPPHUS 0304
! KV6 \/;V6 VVC6E l l ELE EBO -
/23 23 18 - e i El60
Mc11-416 i o2 | | 0303 |
249/Kv=0,125 o ey @ e —— FORRAD Mc11-606
} | 100/Kv=0,027
| RF/KV6-VVE i ‘
i |
| HISS |
T EI60
\
|
Mc11-408 /, 11 !
131/Kv=0,036 /y E H G022
0VRUM 3 7/ PERS _—
7y E’Roﬁ ==
/y Mc10-606
v 150/Kv=0,040
A (KL
Z '
3
""’ﬁJ | t\\\
= i ~
OVRUM L | i =
| !
11— = | Mcl1-412
244el>1/|<‘1/0:%,116 /r \ |\\ \%'\ %%,'\%RUM | 197/Kv=0,089
i i i i i i i _ \ i ) i i i
P " [
, \ !B G G
LGH 022 | '\ |
BL1, ANSL DB \\
Bl [l |LGH 0021
VKe 0325 /| |2RERS 0313
TS2 VARDAGSRUM) 2 Rok VARDAGSRUM
BLP J/ ?
HT1/H 64 8\R)
VS5-16(RAD+HT) /7 \ ﬁ ﬁ
VV6-16(TS,BLL,BL2) // 0314
KV6-16¢TS,VK,BL1,BL2) A // <K \\
RF/KV6-VV6
ﬂi Mc22-420 ﬁ se
— 1376/Kv=0,353| K / %
20l/s e* - [ 110
l l = v 1] o - I
-\\l w : i [ = = ’| ]
e m
{ .

BET | ANT

ANDRINGEN AVSER

DATUM

SIGN

RELATIONSHANDLING

BRYNAS 30:14
MASKINISTEN

1102-21096
NYBYGGNAD

TE JGENTREPRENAD, SANDVIKEN

TEL 026 / 24 95 30

A | MAXIM ARKITEKTER AB

TEL 026/5153 88

K | ATL INGENJORSFIRMA AB

TEL 026/18 72 20

E | MIDROC ELECTRO AB

TEL 010 /7 470 75 00

X VS

GAVLE VVS-TEKN. INGBYRA AB

TEL 026 / 6517 00

\/E| GAVLE VVS-TEKN. INGBYRA AB

TEL 026 / 65 17 00

| A| BJMARKBYGGNADS AB

TEL 026 / 27 56 00

BR| BRANDSKYDDSLAGET

TEL 023 /70 3255

UPPDRAG NR

RITAD/KONSTR AV HANDLAGGARE
1208/0815 GL GL
DATUM ANSVARIG }
2012.10.18 GUNDER LAMEUS

BRYNAS 30:14 - MASKINISTEN
NYBYGGNAD AV FLERBOSTADSHUS

PLAN 3, DEL 1

AVLOPP, VATTEN, VARME

SKALA
1:50 /7 A1

1:100 / A3

NUMMER

V59.1-31

| BET

LAGER:




REF:

METER

Mcl11-420
507/Kv=0,13

LGH 0023

BL1, ANSL DB

Bl

BS

VKe

TSe

BK1

BL3

TV1, ANSL TM
HT1/V
VSS-16C(RAD+HT>
VV6-16(TS,BLL,BL3D
KV6-16(TS,VK,BL1,BL3,TVD
RF/KV6-VVE
RF/VSS

LGH 0022

Bl

BS

VKe

TSe

BK1

BL3

TV1, ANSL TM
HT1/H
VSS-16C(RAD+HT>
VV6-16(TS,BL3
KV6-16(TS,VK,BL3>
RF/KV6-VV6E
RF/VSS

Mcl11-410
190/Kv=0,049

20l/s —

Mc22-420
1389/Kv=0,333

FI60

Mcl11-410
180/Kv=0,045

KONNEKTIONS -

BET | ANT | ANDRINGEN AVSER

DATUM SIGN

RELATIONSHANDLING

D
Mcll1-420 Mcl1-420
, 333/Kv=0,085 355/Kv=0,089
I < I II.“
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N o I
Mc11-408 , mfl - \\ I Mc22-410
139/Kv=0,036 |/ \\\ HeEs 4 o
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0344 I 7 N > VV6-16(TS,BL1,BL3)
G SOVRUM 1 ¥ Py : K\V6-16¢TS,VK,BL1,BL3, TV
Py = RF /KV6-V V6
c | o Z RF/VS5
oy _ /L e z
KL | INKL i Prs < - < 20U/s
| == =" T§11i?§330,335
' ' ' ' T 0352 ' ' e @
0343 ).
(s \ VARDAGSRUN KOK
2) |\
\\ = NN — Oy
~_ \ = T EI60
X ))) LGH 0023 \\ fﬁ
T 3 PERS \\ o
N S PRoK W 10 C
" \\\ (%%6\/4RUM/| Mcl11-410
// 176/Kv=0,045 LGH 0025
/// INKL. OVAN HS. Ell_l’ ANSL DB
| Bl === BS
===~ VK2
- TSP
- G BK1
— K , : BL3
e ' TV1, ANSL TM
R [T 034 HTL/H
| ' YTy LGH 0025 / VSS-16(RAD+HT)
1 | ‘ 1 PERS [ VV6E6-16(TS,BL1,BL3>
| | 2 RoK 03es | / K\V6-16¢TS,VK,BL1,BL3, TV
‘ | RF /KV6-V V6
| ——* M | 50,5 m? \/ARDAIC{SRUM _ RF/VSS
oM | | \ ' A
S S ——— : | Qfofh [::
| | \ il
VS6 KVE V | | W\
32 16 18 g : X <« 20l/s
& & | \\
z | 1B \
L0330/ \ | KOrRRIDOR ||| 1 0363 AN Aty Kot 262
\ | vse o KOK R )
TT BADBUP% )/~ | | |
4% R e [
1! | b I TI0 < * _KONNEKTIONS-
| = o0 LINJE R
| a e
| 7 I TTRAPPA
| P L | Mc11-420
I N 216/Kv=0,054
% I 03071
H | |1 TRAPPHUS 0304 —

BRYNAS 30:14

MASKINISTEN
1102-21096
NYBYGGNAD

TE JGENTREPRENAD, SANDVIKEN

TEL 026 / 24 95 30

A | MAXIM ARKITEKTER AB

TEL 026/5153 88

K | ATL INGENJORSBYRA AB

TEL 026/

£ | MIDROC

TEL 026 /

X VS| GAVLE VVS-TEKNISKA INGBYRA AB

TEL 026 / 6517 00

\/E| GAVLE VVS-TEKNISKA INGBYRA AB

TEL 026 / 65 17 00

| A| BJMARKBYGGNADS AB

TEL 026 / 27 56 00

BR| BRANDSKYDDSLAGET

TEL 023 /70 3255

UPPDRAG NR

1208/0815

RITAD/KONSTR AV

HANDLAGGARE

GL GL

DATUM

2012.10.18

ANSVARIG

GUNDER LAMEUS

METER

|

BRYNAS 30:14 - MASKINISTEN
NYBYGGNAD AV FLERBOSTADSHUS

PLAN 3, DEL 2 .
AVLOPP, VATTEN, VARME

SKALA NUMMER
1:50 /7 A1

1:100 / A3

| BET

V59.1-312

LAGER:
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I\ 0430/ \\ ‘ I . w
LGH 0037 11— \ T |
51 i |77 BADRUN) (D)
| BS !
VK2 _’_ __$_ |
TSP KONNEK TIONS - | _KONNEKTIONS -
BKL R LINJF\ = o0 LINJE B
TV1, ANSL TM -+~ \ | 2 B
HT1/H : il
VS5-16(RAD+HT) \ | L Mc11-420
| VV6-16(TS,BL3) \ | N 403/Kv=0,103
KV6-16(TS,VK,BL3> \\ '//ﬂ/ \ v i 0401
NEAEIRAE ~/§R/-\ — L TRAPPHUS L4
/ \ \ || RF/KVB-VVE == == EI160
Mc11-416 )Ol{ /1' \\\\ o Ko e vce | 0403
313/Kv=0,080 NE | — - FORRAD 11—
' / F{Azé AGE N\ ' ! I 249511/KE\>/0=60,049
/1 | |
Il | i |
| | A | IGEE |
Il // - T EI60
| [l | 2 A ST | G — =
- L —
I | | g N TSE z
Mc11-408 [ | —  HALL T
170/Kv=0,045 ] Ve / T T™M
| ILEPHER\gBZ | | v vve 4 -7 s
’ROK\ TR ~—== /’.,/Zl — — 7 BADRUM Mc10-606
. LKVE.\ 200/Kv=0,054
e AN
AN ]
I | %
| s N
| T o N
| | = = = = —
\ // | |
e e L 255./Kv=0,067 LGH 0031
' ’ h/ I\ EI %%E%UN11 BLI, ANSL DB
H W VK2
| // \ iB G| G TS2
LGH 0032 / \A BK1
BL1, ANSL DB Q ‘ BL3
. Bl HH L GH 003\’| TV1, ANSL TM
&5 VARDAGSRUM 1 3PERS W 0LT3 VS5-16
BLo [T b RoK\y VARDAGSRUM Vo 16CTS, BLLBLS)
. STk 13,3 M7 |\ K\V6-16(TS,VK,BL1,BL3,TVD
VS5-16(RAD+HT> \\ ﬁgziﬁ ﬁgziﬁ RF/KVE-VV6E
VVe-16(TS,BL1,BL2> 0414 \ RF /VS5 _
, K\/6_16(TS,\/K,BL1,BL8) A T A BET | ANT | ANDRINGEN AVSER DATUM SIGN
RF/KV6-VV6 KOK \\
- | 2 W — RELATIONSHANDLING
T 1442/Kv=0,371] L % \ -
| 201/s —> ‘ Vi 0 W BRYNAS 30:14
T \ MASKINISTEN
| . ‘ i o \ ( 1102-21096
e P A 0N ) D, NYBYGGNAD
h || -
o | . TE JGENTREPRENAD, SANDVIKEN ~ TEL 026 / 24 95 30
' ﬁglal/—éa_fl 25171/—;\930 058 245;358;;\/330 fe A | MAXIM ARKITEKTER AB TEL 026/5153 88
4 V= ’ 'm @ K | ATL INGENJORSFIRMA AB TEL 026/18 72 20
> F | MIDROC ELECTRO AB TEL 010 / 470 75 00
T ' ' o X |V'S| GAVLE VVS-TEKN. INGBYRA AB TEL 026 / 65 17 00
1 D \/E| GAVLE VVS-TEKN. INGBYRA AB TEL 026 / 65 17 00
| A| BJMARKBYGGNADS AB TEL 026 / 27 56 00
+ X X7 BR| BRANDSKYDDSLAGET TEL 023 / 70 32 55
UPPDRAG NR RITAD/KONSTR AV _HANDLAGGARE
T 1208/0815 GL GL
DATUM ANSVARIG p
-+ 2012.10.18 GUNDER LAMEUS
4 - BRYNAS 30:14 - MASKINISTEN
T b+ NYBYGGNAD AV FLERBOSTADSHUS
+ = 0 ! ) . PLAN 4, DEL 1 |
T METER AVLOPP, VATTEN, VARME
—— > SKALA 150 / A1 NUMMER | BET
1100 / A3 V59.1-411

LAGER L T T & [ 1T T |




REF:

METER
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BL1, ANSL DB
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TV1, ANSL TM
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VSS-16(RAD+HTD
VVE-16(TS,BL1,BL3D
KV6-16(TS,VK,BL1,BL3, TVD
RF/KV6-VV6E
RF/VSS

Mcl11-420
,407/Kv=0,103

Mc11-420
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Mc11-408
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) EI60 N

| == —— T [
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SOVRUM 2
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[
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G SOVRUM 1 Il

Mcl11-410
264/Kv=0,067

Mc22-420
1338/Kv=0,394

20l/s —

|

AN
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W SOVRUM T
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VARDAGSRJm
/

LGH 0034 ~
%

Fgl—
_— — —
-_— ) —

1

A

\

\

Mcl11-420
389/Kv=0,098

.Iemm

(>

Mc22-410
1241/Kv=0,318

LGH 0034

BL1, ANSL DB

Bl

BS

VKe

TS2

BK1

BL3

TV1, ANSL TM
HT1/V
VSS-16(RAD+HT)
VV6-16(TS,BL1,BL3
KVe-16(TS,VK,BL1,BL3,TVD
RF/KV6-VV6E
RF/VSS

0443 )
VARDAGSRUN
I

LGH 0033 \\
3 PERS \\
3 RoK \\

[ X748 m?

fmu

| |
\ AN

£130

| RF/VSS

nTT . — A

F160

I A

VS6 KV6 VV6 \/\/C6j
L2 c—1e 16
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gg 1 & I8

T EI60
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B p—
—] _— —
—_H —

G

ST

LGH 0035
TPERS
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50,5 m?

I

SOVRUM 1

C
Mc11-410

220/Kv=0,045

W

i

#Iemm
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Mc22-420
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LGH 0035

BL1, ANSL DB

Bl

BS

VKe

TSe

BK1

BL3

TV1, ANSL TM
HT1/H
VSS-16(RAD+HT)
VV6-16(TS,BL1,BL3D
KV6-16(TS,VK,BL1,BL3,TVD
RF/KVE6-VV6
RF/VSS

BET | ANT | ANDRINGEN AVSER

DATUM SIGN

RELATIONSHANDLING

BRYNAS 30:14
MASKINISTEN

1102-21096
NYBYGGNAD

TE JGENTREPRENAD, SANDVIKEN

TEL 026 / 24 95 30

A | MAXIM ARKITEKTER AB

TEL 026/5153 88

K | ATL INGENJORSBYRA AB

TEL 026/

£ | MIDROC

TEL 026 /

X |V'S| GAVLE VVS-TEKNISKA AB

TEL 026 / 6517 00

\/E| GAVLE VVS-TEKNISKA AB

TEL 026 / 65 17 00

| A| BJMARKBYGGNADS AB

TEL 026 / 27 56 00

BR| BRANDSKYDDSLAGET

TEL 023 /70 3255

UPPDRAG NR

1208/0815

RITAD/KONSTR AV

GL

HANDLAGGARE

GL

DATUM

2012.10.18

ANSVARIG

GUNDER LAMEUS

I IR |
| L |
() w
METER

BRYNAS 30:14 - MASKINISTEN
NYBYGGNAD AV FLERBOSTADSHUS

PLAN 4, DEL 2

AVLOPP, VATTEN, VARME

SKALA
1:50 /7 A1

1:100 / A3

NUMMER

| BET

V59.1-412

LAGER:
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Ly ' \
0510 e ‘
FRD (GRP) |+~ |
| Boo kooeos | N |
Vv=U, A = !
VSLPRIN | Ae gdskBlockRef (AecBase6t0) |
TkKel ‘ T U xve-1s
| \ VV6-16 |
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| ‘ \\ ‘
2 | \ |
el e <
| [ x :
. *f***fﬂ ''''''' —1 — 1 b e e — |
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I N 7 |
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0506 0 o Z
. SOVRUM 2 0203, M — |
F/KV-VV ‘
{ LGH 0031 | i
. I Ao e A
|| 110 110
110 ‘
|| —
||
PASERSOE VS5 SP-110 VSo-le |
. o |
——————
MC81_408 ‘ ‘ _408 MC81_408 % ‘ BET | ANT | ANDRINGEN AVSER DATUM SIGN
' . S75/Kv=+148 | 785/Kv=0,201 | 226/Kv=0058 o5 N RELATIONSHANDLING
BRYNAS 30:14
D MASKINISTEN
1102-21096
@ @ NYBYGGNAD
_ TE JGENTREPRENAD, SANDVIKEN TEL 026 / 24 95 30
A | MAXIM ARKITEKTER AB TEL 026/5153 88
—+ K ATL INGENJORSFIRMA AB TEL 026718 712 20
F | MIDROC ELECTRO AB TEL 010 / 470 75 00
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Appendix 3

In the appendix 3 the plans of the ventilation unit have been attached:
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Appendix 4

In the appendix 4 some construction drawings have been attached:
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Appendix 5

In the appendix 5, additional information about the building and the ventilation
unit have been attached:
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VA-, VVS-, KYL- OCH PROCESSMEDIESYSTEM.........ccoiviiiiiiiiiiiiiens 6
SAMMANSATTA VA-,VVS-, KYL- OCH PROCESSMEDIESYSTEM.............. 6
APPARATER, LEDNINGAR MM | RORSYSTEM ELLER
RORLEDNINGSNAT .. 7
RORLEDNINGAR | ANLAGGNINGAR.......ccoooiiiiriiieieieieienesieieiee e 7
BRUNNAR O D IMARK ... e 7
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RORLEDNINGAR M M.ttt 9
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Denna beskrivning ansluter till AMA 09.

Se aven rumsfunktionsprogram samt évriga ritningar for objektet
mm.

Denna beskrivning ar upprattad som ramhandling utan mangder.

For fabrikatangivna produkter kan likvardig produkt anvandas,
likvardighet skall dock granskas och beddmas av bestallaren fore
utbyte far ske. Utbytesdnskemal redovisas av entreprendren i god
tid fore varans eventuella paverkan pa entreprenaderna och
entreprenadsummorna.

VVS-installationerna med tillhérande styr- och 6vervakning ingar i
denna entreprenad och omfattar en komplett driftsatt fardig
anlaggning.

Foreskrifter

For nybyggnad galler: BBR 19

Branschregler Saker Vatteninstallation 2012 galler.

Orientering

AB Gavlegardarna ska bygga ett nytt flerbostadshus vilket ska
inrymma c a 6 gruppbostader med tillhérande personalutrymmen
pa bottenplanet och ¢ a 15 bostadslagenheter pa de évriga planen.

Byggnadens specifika energianvandning for ett normalar far
maximalt uppga till 60 kWh/m? Atemp och ar. | byggnadens
specifika energianvandning ingar varme for radiatorer,
handdukstorkar (VS-del), luftvarmare och tappvarmvatten samt
fastighetsel men inte hushallsel och verksamhetsel.
Energibalansberakningar ska utféras med programvarorna IDA
eller VIP+ och innehalla en sékerhetsmarginal pa minst 15 %.

Miljébetingelser
Korrosionsmiljo

Kustnara tatort
Explosionsfarlig miljé
Finns ej.

Personals kvalifikationer

VVS-montér ska ha branschlegitimation for Saker
Vatteninstallation. Branschlegitimation ska kunna uppvisas efter
anfordran.

Utrymmesplanering
AFS 1999:03 och AFS 2009:02 (med andringar) skall foljas.
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Tekniska forutsattningar

Dimensionerande vinterutetemperatur, DVUT beror bl a pa
byggnadens tidskonstant. DVUT bestams i enlighet med SS-EN
ISO 15927-5.

System

Varme och tappvatten ansluts av RE till ny fjarrvarmevaxlare i UC.
Gavle Energi monterar fjarrvarmevaxlaren. Pumpar, shuntar mm pa
sekundarsidan ingar i denna entreprenad.

Varme
Varmebarare
VS1 Primarvarme Vatten 60-45 °C
Tryckklass PN 10
Luftbehandling 60-30 °C
FJV1 Fjarrvarme Gavle Energi
Tappvatten
KV1 Kallvatten Vatten 5 °C
Tryckklass PN 10
VV1 Varmvatten Vatten 55 °C
Tryckklass PN10
VVC1 Varmvattencirk. Vatten 253 °C
Tryckklass PN10
Spillvatten
S1 Spillvatten Tryckklass PN 6
Dagvatten
D1 Spillvatten Tryckklass PN 6
Eldata
Systemspanning 400/230V 50 Hz
Mandverspanning 230/24V 50 Hz

Manover for stalldon, stalldon 24V

Elinstallationerna utférs enligt 5-ledarsystemet. Samtliga elanslutna
objekt skall vara utférda for detta system.

Alla apparater avsedda for 230V skall vara féorsedda med separat
jordskruv.
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Ljudkrav

Krav pa hogsta tillatna ljudnivaer i byggnaden och omkringliggande
bebyggelse foreligger.

Hogsta tillatna ljudtrycksniva fran installationer

Anlaggningen skall projekteras sa att ljudklass B uppfylls vad galler
hogsta ljudtrycksniva fran installationer i enlighet med SS 25267.
Detta innebar bl a att Lpaeq far vara max 26 dB i utrymme for sémn,
vila och daglig samvaro.

Utomhus galler Naturvardsverkets publikation "Externt
Industribuller - Allmanna Rad”.
Ovrigt

Alla aggregat skall vibrationsisoleras. Alla flaktar, motorer och rote-
rande element skall vara val balanserade.

Stum kontakt mellan vibrationsisolerad enhet och byggnads-
konstruktion far ej forekomma.

Rambeskrivning - Forutsattningar och krav for rumsklimat

Klimatkrav

Anlaggningen skall utforas s att féljande termiska rumsklimat
innehalls i vistelsezonen.

Operativ temperatur
Vinterfall
- lagsta varde 20 °C

Yttemperatur golv
Vinterfall
- lagsta varde 20 °C

Rumslufttemperatur
Vinterfall, lagsta varde 21 °C

Tilluftstemperatur
Vinterfall, lagsta varde 19 °C
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Lufthastighet

Maximal lufthastighet inom vistelsezonen (m/s)
- vinterfall 0,15

- sommarfall 0,20

Rumslufttemperaturgradient

For vinterfallet skall temperaturgradienten vara mindre an 2,0°C
inom 0,1 - 1,1 m i vertikalled éver golv.

Stralningstemperaturassymetri for kall vagg (fonster)mot innervagg

Vinterfall, hogsta varde 5 °C

Rambeskrivning - Forutsattningar och krav for isolering av
varmesystem

Radiatorsystemet skall isoleras/konstrueras sa att temperaturfallet
i framledningen inte sjunker mer &n 1 C fram till yttersta delen av
installationen, och motsvarande 1 C i returledningen. Detta galler
isolerade ledningar i kallarstrak .

Rambeskrivning - Forutsattningar och krav for isolering av
tappvarmvattensystem

VV och VVC-system skall isoleras/konstrueras sa att
temperaturskillnaden mellan VV och VVC vid fjarrvarmevaxlaren
inte ar hogre an 2 C.

VV och VVC-ledningar skall samisoleras i rorstrak och stammar, se
RBB. Tappkallvatten far inte varmas av VV och VVC-ledningar i
schakt och slitsar.

Rambeskrivning - Forutsattningar och krav for att motverka
legionellatillvaxt i tappvattensystem

BBR 19 kap 6 ska foljas. Utdver BBR 19 galler att
Legionellaskyddet utformas enligt "Branschregler Saker
Vatteninstallation” samt att en Riskvardering genomférs med
avseende pa tillvaxt av legionella i tappkallvatten- och
tappvarmvattensystemet.

Leverans / montage / inkoppling
VVS-installationerna med tillhérande styr- och 6vervakning ingar i

denna entreprenad och omfattar en komplett driftsatt fardig
anlaggning.
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5 VA-, VVS-, KYL- OCH PROCESSMEDIESYSTEM
50 SAMMANSATTA VA-VVS-, KYL- OCH

PROCESSMEDIESYSTEM

Beskrivningen omfattar féljande installationsdelar.

52 FORSORJNINGSSYSTEM FOR FLYTANDE ELLER
GASFORMIGT MEDIUM

53 AVLOPPSVATTENSYSTEM OCH PNEUMATISKA
AVFALLSTRANSPORTSYSTEM E D

54.B/1 Vattenslacksystem - sprinklersystem

56 VARMESYSTEM

Funktionsdversikt

Tappkallvatten ar anslutet till kommunalt nat. Varme via
fijarrvarmekulvert. Gavle Energi distribuerar fjarrvarme till
byggnaden.

Fjarrvarmecentral kommer vara placerad inom plan 1 UC.
Fjarrvarmecentralen ska kopplas upp mot mot Gavlegardarnas
system Citect. Saledes omfattar entreprenaden montage och
inkoppling av erforderliga antal givare och stalldon for
tappvarmvatten, VVC, sekundarvarme till radiatorer och
luftbehandlingsaggregat.

Nyinstallation

Tappvatten bereds i varmvattenvaxlare, distribueras via
blandningsventil (sdkerhetsfunktion) till tappstallen.
Varmvattencirkulationssystem via cirkulationspump. Max vantetid
for tappvarmvatten 10 sekunder, vid fullfléde éver blandare.

Sekundarvarme via varmevaxlare, distribueras med
cirkulationspump till radiatorer, efterluftvarmare och kombinerade
handdukstorkar (VS/EI).

Byggnadens spillvatten ansluts till kommunalt nat.

Byggnadens dagvatten ansluts till kommunalt nat. Se aven
dagvattenpolicy for Gavle Kommun.

Byggnadens tappvatten ansluts till kommunalt nat. Ny vattenservis
med matare placerad i UC.

Dold férlaggning av tappvattenledningar inom vatutrymmen utféres.
Foreskrifter for Saker Vatteninstallation skall beaktas.
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PB

PD

PDB

Gruppbostader med gemensamhetsutrymmen pa plan 1 ska forses
med Boendesprinklersystem, se brandbeskrivning. RE projekterar
och installerar.

APPARATER, LEDNINGAR M M | RORSYSTEM ELLER ROR-
LEDNINGSNAT

RORLEDNINGAR | ANLAGGNINGAR

Nya serviser for tappvatten (inkl matare), spillvatten och dagvatten.
Erforderlig mangd brunnar och rér. Anslutningspunkter, se Bilaga
1, karta fran Gastrike Vatten.

BRUNNAR O D | MARK

Betackning till brunn skall vara av gjutjarn, flytande och korbar.
Fallskydd i brunnar fran dimension 200 mm.

BRUNNAR PA AVLOPPSLEDNING

DRB
Draneringsbrunn, dranledning redovisad i byggbeskrivning ansluts.
Storlek: min 400 mm

Tillbehor: Teleskop
Beteckningslock
Fallskydd

SB

Spolbrunn

Storlek: min 110 mm

Tillbehor: Teleskop

Beteckningslock

B

Tillsynsbrunn

Storlek: min 400 mm

Tillbehor: Teleskop
Beteckningslock
Fallskydd

DB

Dagvattenbrunn for avvattning av fastighetens harda markytor.

Storlek: min 400 mm

Tillbehor: Teleskop
Beteckningsgaller
Fallskydd
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PKB PUMPAR
PKB.1 Centrifugalpumpar

Horisontal centrifugalpump for varmevatten med vat elmotor.
Pump skall vara frihdngande i rérledning

VS1-CP1

Cirkulationspump.

Varvtalsreglerad via frekvensomformare.
Varvtalsreglering for konstant tryck.

Pump skall ga att styra med fjarrkontroll R100

PL BEHALLARE FOR FAST, FLYTANDE ELLER GASFORMIGT
MEDIUM

PLC.41 Slutna expansionskarl med skilda rum for vatska gas
VS1-EXP1
Fortryckt expansionskarl av stdl med gummimembranbalg
(butylgummi)

Forses med automatisk avluftning, sakerhetsventil med utblas till
golvbrunn, signalmanometer VS1-GP2, manometerventil,
avstangningsventil typ AV2 samt avtappning.

PM APPARATER FOR RENING ELLER BEHANDLING AV FAST,
FLYTANDE ELLER GASFORMIGT MEDIUM | RORSYSTEM

PMB.2 Apparater for rening av flytande medium

Smutsfilter skall monteras sa att renblasning och uttagning av
filterinsatsen kan ske bekvamt och utan att skada intilliggande
ledningar och apparater.

PMB.211 Silfilter
SIL
Utfoérande: Hus av rodmetall med flansar.
Maskvidd: 0,6 mm

For avtappning monteras kulventil, renblasningsledning dras till
golvbrunn.
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PN

PNU.2

PNU.2152

RORLEDNINGAR M M

Kopplingsledningar av flexibelt ror enligt rumsfunktionsprogram.
Ledning skall klara media, mediatemperatur, tryckklass fér media
mm.

UTFORANDEFORESKRIFTER
Saker Vatten 2012 galler.

Raorledningar i tomror, s k ror-i-ror-system, skall utféras enligt till-
verkarens dokumenterade anvisningar. Tomrdr och medierdr skall
forlaggas sa att medierdret kan bytas ut utan att tomréret de-
monteras.

Genomfoéring av rorledning i vagg- eller golvkonstruktion skall ut-
féras med de rorgenomféringar, vaggbrickor och kopplingar som
anges i rortillverkarens monteringsanvisningar.

Tomroér skall avslutas sa att eventuellt utlackande medium fran
medieledning kan indikeras pa plats dar det inte skadar bygg-
konstruktion eller inredning.

Ledningar av stalror
Fogning
Svetsfog, konventionell svetsning

Beddmning av svets skall goras av svetsteknisk sakkunnig genom
syning. Vid bedémningen skall hansyn ocksa tas till de pafrest-
ningar som konstruktionen, dar svetsen ingar, kan utsattas for.

Fog med koppling

Fog med presskoppling skall utféras enligt kopplingstillverkarens
dokumenterade anvisningar. Tatningsring i koppling skall vara av
material som ar lampligt foér det medium som transporteras i ror-
ledningen. Anvant pressverktyg skall vara av fabrikat och typ som
kopplingstillverkaren godkant. Presskoppling skall vara markt sa att
den monterade kopplingen kan identifieras. Lackageindikering
anordnas.

Flansfog

Flansférband med packning av gummibunden asbestfri fiberfor-
packning far inte efterdras i varmt tillstand eller efter uppvarmning
av flansférbandet.

Ledningar av raka, tunnvaggiga, kallbearbetade stalror,
ytbehandladeskyddsmalade stalror med medelgodstjocklek

VS1
Fogtyp: Presskoppling
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PNU.3 Ledningar av kopparror
Lodfog
Lédfog utférd med krav pa provning
Lodarbete skall utféras av I6dare som har giltigt I6darprévnings-
intyg enligt SS-EN 13 133.
Flansfog
Flansforband med packning av gummibunden asbestfri fiberfor-
packning far inte efterdras i varmt tillstand eller efter uppvarmning
av flansférbandet.
PNU.311 Ledningar av icke ytbehandlade raka kopparror
KV1, V1, VWC1
Rortyp: Hardbearbetade enligt SS-EN 1057-R290
Fogtyp: Lédning alt mekanisk koppling
Diam x tjocklek: 12 x1
15 x1
18 x 1
22 x 1
28 x1,2
35x1,5
42 x1,5
54 x1,5
70,0 x 2
76,1 x 2
PNU.312 Ledningar av ytbehandlade raka kopparror

KV1, VV1, VWC1

Kallvattenledningar oisolerade synligt forlagda
Varmvattenledningar oisolerade synligt forlagda

Rortyp:

Diam x tjocklek:

Fogtyp:
Ytbehandling:

Foérkromade kopparror
Hardbearbetade enligt SS-EN 1057-R290

12 x 1
15 x1
18 x 1
22 x1

Forkromade klamringskopplingar
Min nickelskikt 8-10 my
Min kromskikt 0,25 my

Forses med forkromade klammer.
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PNU.5

PNU.5121

PNU.5142

PNU.5215

PNU.5223

Ledningar av plastror

Styrledningar av plastror klamras med min 200 mm avstand eller
forlaggs i skyddsror.

Ledningar av PE-ror, standardiserade tryckror

Ror skall vara av materialet PE100 och vara utférda och provade
enligt av Kontrollradet for plastror, KP-radet, utgiven verksnorm
KPA 01.

KV1

Servisledning tom forsta avstangningsventil inomhus.

Fogtyp: Forlaggs skarvlost i tomror.

Ledningar av PEX-ror med diffusionstatning
Fog med koppling

Fog med presskoppling skall utféras enligt kopplingstillverkarens
dokumenterade anvisningar. Tatningsring i koppling skall vara av
material som ar lampligt for det medium som transporteras i ror-
ledningen. Anvant pressverktyg skall vara av fabrikat och typ som
rér- och kopplingstillverkaren godkant. Presskoppling skall vara
markt sa att den monterade kopplingen kan identifieras.
Lackageindikering anordnas.

Ledningar av PP-ror, standardiserade markavloppsror
S1,D1

Ror och rérdelar skall uppfylla krav enligt SS-EN 1852-1.
Fogning

Fogning skall utféras med gummiring som ar godkand av
rortillverkaren och anpassad for den levererade rortypen.

Gummiring skall uppfylla krav enligt SS-EN 681-1.
Fogning skall utféras enligt tillverkarens anvisningar.

Styvhetsklass: T4
Fogtyp: Gummiringsfog

Ledningar av PP-rér, inomhusavloppsror

S1
Fogtyp: Gummiringsfog
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PP ANORDNINGAR FOR FORANKRING, EXPANSION, SKYDD M M
AV RORLEDNING
PPC.11 Féastdon till rérledningar
PPC.12 Fixeringar till rorledningar
FIX
PPC.13 Styrningar till rorledningar
STY
PPC.14 Stdd och fundament till rérledningar
PPC.212 Expansionsbdjar till rérledningar
PPC.32 Rorgenomfdringar i bjalklag med vattentat belaggning och
rorgenomfdringar i vagg med vattenavvisande eller vattentat
bekladnad
Rorledning skall vara fixerad vid genomféringen sa att rorelse inte
kan uppsta mellan ror och vagg eller bjalklag nar bekladnad eller
belaggning utférs. Fixering skall vara utférd enligt rérleverantérens
dokumenterade anvisning.
Branschregler fér Saker Vatteninstallation
PPC.3211 Rorgenomféringar i bjalklag med vattentéat beldggning av
plastmatta
PPC.3212 Rérgenomforingar i bjalklag med vattentat beldggning av fog-
plattor
PPC.3221 Rorgenomféringar i vagg med vattenavvisande eller vattentéat
bekladnad av plastmatta eller vattenavvisande eller vattentat
malningsbehandling
PPC.3222 Rorgenomféringar i vagg med vattenavvisande eller vattentéat
bekladnad av fogplattor
PPC.352 Rérgenomforingar i yttertak
PPC.611 Roéranslutningar till sjalvfallsledning i avloppsvattensystem

Overgang fran staende ledning till liggande ledning skall utféras
med 2 st 45° bojar.
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PPC.63

PPC.651

PPC.652

PR

PRB.1

PRC

Rensanordningar for rorledning

System S1 och D1 skall vara rensbara i sin helhet inom
fastigheten.

RA

Rensanordning pa avloppsledning.

Material: Plast, PP

RR

Rensror pa avloppsledning.

Material: Plast, PP

Avtappningsanordningar pa rorledning

Rorledning eller ansluten apparat, som inte kan avtappas pa annat
satt, skall forses med under PSB.7 foreskrivet avtappningsdon med
slangférskruvning.

Luftningsanordningar pa rérledning

Vertikal rorledning eller ansluten apparat, som inte kan luftas pa
annat satt, skall i hégpunkt forses med under PSF.1412 foreskrivet
luftningsdon. Luftningsdon skall placeras utanfor rorisoleringsyta.

Horisontal rérledning for varmevatten skall antingen forlaggas med
jamn stigning mot vertikal ledning eller férses med luftningsdon i
lokala hégpunkter.

BRUNNAR, SPYGATTER, GOLVRANNOR M M

Brunnars, spygatters och golvrannors lage skall optimeras och
placeras pa ratt stalle samt monteras enligt de anvisningar som
utgor krav for typgodkannande.

Erforderliga tillbehoér for tatt montage ingar.

Golvbrunnar

Golvbrunn i plast alt rostfritt, standard.
Lostagbart galler och vattenlas.

Erforderliga urtag for anslutande ledning.

Vid klinkersgolv: Rostfritt galler och klinkerram.

SPYGATTER
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PRE

PS

PSA.1

PSA.2

VATTENLAS | AVLOPPSVATTENLEDNINGAR

Vattenlas av plast till vagg, enkelt, se rumsfunktionsprogram.
Forses med AV3 mellan diskbank och vattenlas i kdk och diskrum
enligt rumsfunktionsprogram.

VENTILER M M | VATSKESYSTEM OCH GASSYSTEM

Ventilror

VR1

Utférande: Ventilrér av metall med kompressionskopp-
lingar och med inbyggd avstangningsventil ,
backventil och vakuumventil. Anslutningar for
sakerhets-, och avtappningsventil.

Fabrikat/typ: Durgo / Durgo 2 eller likvardigt

Fortillverkade shuntgrupper

VS2-SHG-FTX

Prefab shuntgrupp komplett med termometrar, avstangnings-,
stryp-, styr- och backventiler, avtappning samt pump, se aven
PKB.1

Képa i brandsakert utférande samt isolering som anpassas till
systemtemperatur.

Cirkulationspump ingaende i shuntgrupp for radiatorer skall vara
varvtalsstyrd for konstanttryckstyrning.

Stryp- och styrventil med matuttag atkomligt utanfér isolering.

Tryck- och flodesdiagram skall medlevereras och vara fast pa
shuntgruppen.

Strypventiler lika RV1.
Avstangningsventil lika AV1.
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PSB AVSTANGNINGSVENTILER
PSB.1 Kulventiler
Tappvatten och varme
Kulventil med spak, fullt genomlopp och med I6dkopplingar alt
klamringskoppling och hog spindelhals.
PSB.7 Kikventiler
Typ/utférande: Avtappningsventil med utv. gadngning och lock.
Material: Metall
Fabrikat/typ: TA SAV eller likvardig
Dim: DN 15
Montering: Lagpunkter pa ledningssystem VS1 och VS2.
PSD STYRVENTILER
VV1-SV1
Reglerande blandningsventil, sdkerhetsfunktion vid FJV1-SV2 mm.
PSD.11 Manuella styrventiler i vatskesystem
Varme och tappvarmvatten
Fabrikat/typ: TA / STA-D eller likvardigt
PSD.12 Radiatorventiler
(Ingari PTB.1)
Typ/utférande: Radiatorventil for tvarérssystem med
termostatdel. Termostat ska vara fullt stangd
vid 24 C.
Material: Metall
Fabrikat/typ: TA/TRV-2-10 + TRV 300-22 eller likvardig
Dim: DN 12
Max KV-varde: 0,47
Min KV-varde: 0,047
PSE.21 Tryckstyrda ventiler i vatskesystem

Differenstrycksregulator insattes i varmestammar for radiatorer
med mojlighet for matning av flode och avstangning

Fabrikat/typ: TA / STAP / STAM eller likvardigt
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PSE.31 Backventiler i vatskesystem
Backventil med utférande enligt SS-EN 1717
Backventil pa inkommande kallvattenledning med utférande enligt
SS-EN 1717.
PSF.14 Avledare for luft eller gas i vatskesystem
Typ/utférande: Automatisk undertrycksavgasare for
ledningssystem.
Montering: Enligt fabrikants dokumenterade anvisningar.
PSF.1412 Automatiska luftavledare
Typ/utférande: Automatisk luftavledare, flottorstyrd med
separat avstangnings-/kulventil.
Material: Rodmetall, innerdelar av rostfritt stal
Fabrikat/typ: AT 8060 eller likvardig
Dim. DN 15
Montering: Hogpunkter pa ledningssystem VS1 och VS2
samt enligt handling.
PT RUMSMONTERADE VARMARE OCH KYLARE
PTB.1 Radiatorer
Radiator skall levereras skyddsemballerad. Emballaget skall tas
bort av entreprenéren i samband med slutrengéring.
Radiator skall kopplas bort en gang fér malning, tapetsering o dyl
av bakomvarande vagg, detta galler aven befintliga radiatorer.
Utférande: Kompaktradiatorer enl. EN 442
Fabrikat/typ: Termopanel / V4 eller likvardig
Tillbehor: Toppgaller, sidoplatar, avluftningsventil,
bottenplugg, monterade ventilkoppel fér
tvarorssystem med avstangningsventiler for
tillopp och returledning.
Radiatorventil: TA / TRV-2-10 + TRV 300-22 eller likvardig
Max Kv-varde: 0.47
Min KV-varde: 0,047
PTB.62 Varmerorslingor pa vagg

Kombinerad handdukstork for VS/EL (ej VVC). Effektavgining VS:
max 100 W. Komplett med ventiler och radiatortermostat.
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Fabrikat / Typ: Somatherm LSH6 RS Kombi (dolt montage) eller
likvardigt.

PU SANITETSENHETER OCH SANITETSUTRUSTNINGAR
MATERIAL- OCH VARUFORESKRIFTER
Allt sanitetsporslin skall vara enhetligt och av samma fabrikat och i
vitt utférande om ej annat anges.
UTFORANDEFORESKRIFTER
Forstyvningsplatar eller plywoodskiva alt kortlingar av tra upprattas.

PUB BADKAR, DUSCHKAR M M

PUC TVATTSTALL, TVATTRANNOR OCH BIDEER
Monteras i standardhdjd enligt figur om inte rumsfunktionsprogram
anger annat.

PUC.1 Tvéattstall
Tvattstall for konsolupphangning skall vara utfort med tillverk-
ningsmatt enligt SS 82 20 21 och halmatt enligt SS-EN 31.
Tvattstall for direktupphangning skall vara utfért med tillverknings-
matt enligt SS 82 20 23 och halmatt enligt SS-EN 32.
Handtvattstall for konsolupphangning skall vara utfért med halmatt
enligt SS-EN 111.
Foravstangningsventiler skall insattas i kopplingsledningar om ej
respektive rum avstangs med separata ventiler i rummet.
Tatning mellan porslin och vagg skall utféras med mogelresistent
fogmassa.
For gruppbostader ska tvattstall vara rundat och mellandjupt. For
gruppbostader ska tvattstallet vara hoj- och sankbart och kunna
vinkelstallas. Tvattstallsavlioppet ska regleras med kulventil med
spak.
PUE KLOSETTER, URINALER M M

Se aven rumsfunktionsprogram.
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PUE.1 Klosetter
Klosetter ska vara utforda med mdgjlighet till hel- och halvspolning.
Siliconfog skall appliceras pa toalettstolens anslutningssida fére
montage av stolen.
Foravstangningsventil typ Ballofix med vred skall monteras pa
klosett eller i kopplingsledning.
PUE.11 Golvmonterade klosetter
Gruppboatader: Ej vagghangd klosett, standardhdjd: 420 mm.
PUE.12 Vaggmonterade klosetter
Vaggmonterad klosett skall monteras med 6verkant skal 450 mm
Over fardigt golv.
Fabrikat/typ: Gustavsberg eller likvardigt
Tillbehor: Fastanordningar och vaggtatning
Gummimanschett for aviopp
Rostfria skruvar
Monteringsmall
PP-sits
PUF DISKBANKAR, TVATTBANKAR, UTSLAGSBACKAR M M
Diskbankar, tvattbankar o dyl.
Se byggbeskrivning och rumsfunktionsprogram.
Erforderliga hal for blandare skall utféras.
Anslutning till VVS-installationer.
Vattenlas till vagg installeras och ansluts till spillvattenledning.
PV UTTAGSPOSTER, ARMATURER M M | VATSKESYSTEM
ELLER GASSYSTEM
PVB.1 Tappventiler och vattenutkastare
Forkromat utférande dar ej annat anges.
Foravstangningsventil typ Ballofix med vred skall monteras i
kopplingsleding.
PVB.12 Vaggvattenutkastare
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PVB.2

PVB.21

PVB.22

Typ/utférande: Vaggvattenutkastare DN 15 med inbyggd
backventil sjalvdranerad samt for I16s nyckel
och blandat vatten.

Tillbehor: Véaggbricka
L&s nyckel
Manuell termostatblandare pa insida vagg,
kallvatten eller stallbart varmvatten.

Till byggnaden levereras slang, slanghylla, spolmunstycke och
snabbkopplingar (se rumsfunktionsprogram). Slangens langd skall
vara sa lang att den i kombination med vattenutkastarna kan tacka
hela tomtytan.

Blandare

Fabrikat pa blandare skall dverensstamma med blandare i tvattstall
och dylikt. Blandare kall vara svensktillverkad och snalspolande
men beakta BBR:s krav pa utformningen av vattenledningar och
placeringen bor vara sadana att tappvarmvatten kan erhallas inom
ca 10 sekunder.

Foravstangningsventil typ Ballofix med vred skall monteras pa
blandare eller i kopplingsledning.

Blandare skall sparras pa max varmvattentemperatur enligt
rumsfunktionsprogram.

Duschblandare och duschanordningar

Typ/utférande: Duschblandare, termostat med
tryckstabilisator och varmesparr
Duschanslutning med backventil.

Tillbehor: Duschanordning med slang, spridare, stang,
faste mm.

Fabrikat: Skall vara svensktillverkad

Badkarsblandare

Typ/utférande: Termostat med omkastare,
tryckstabilisator och varmesparr.
Duschanslutning med backventil.

Tillbehor: Duschanordning med slang, spridare, stang,
faste mm.
Fabrikat: Skall vara svensktillverkad
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PVB.23

PVB.24

PVB.27

For gruppbostader skall badkarsblandaren vara greppvanlig, tydlig
och enkel. Den placeras 900 mm &ver golv till underkant blandare.
For gruppbostader ska badkarsblandaren vara férsedd med
forlangd spak. For gruppbostader ska blandaren férses med
dubbla duschanordningar. Den ena duschanordningen skall vara
minst 2000 mm lang och férsedd med sjalvavstangande
duschhandtag med hallare fér upphangning pa vagg.

Tvattstallsblandare och bidéblandare

Typ/utférande: Ettgreppsblandare.
Montage: Monteras i tvattstall och tvattbank.
Fabrikat: Skall vara svensktillverkad

For gruppbostader skall tvattstallsblandaren vara férsedd med
férlangd spak och hdg pip.

Diskladsblandare

Typ/utférande: Ettgrepps diskladsblandare for bAnkmontage
med svangbar sparrbar hég pip. Uttag och
inbyggd avstangning for diskmaskin.

Fabrikat: Skall vara svensktillverkad

For gruppbostader skall diskladsblandaren vara férsedd med
forlangd spak och hég pip. Pipen skall vara fast (ej svangbar).

Spolblandare

Typ/utférande: Spolblandare, engrepps c/c 40 mm
Anslutningar upp/ned med backventiler i
inloppen. Plastrattar

Fabrikat: Skall vara svensktillverkad
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R ISOLERING AV INSTALLATIONER
MATERIAL- OCH VARUFORESKRIFTER
Brandtekniska egenskaper

RB TERMISK ISOLERING AV INSTALLATIONER
UTFORANDEFORESKRIFTER
Isolervara skall pa arbetsplatsomradet forvaras under tak och vara
upplagd min 200 mm fran mark.
Fére montage av isolering skall kontrollant godkanna isoleringen ur
kvalitetssynpunkt. Fuktig, trasig eller smutsig isolervara skall
kasseras.
Angiven isolertjocklek galler fardigmonterad isolervara.
Isolering vid ventiler, termometrar, givare o dyl far ej utféras forran
distanshyllor har monterats.
Haltagning i isolering, for givare etc, skall utformas sa att risk for
personskada ej uppstar p g a vassa platkanaler, tradandar o dyl.
Isolering och ytbekladnad skall avslutas sa att dels isoleringsmate-
rial skyddas mot averkan etc, dels - betraffande exempelvis nat -
tradandar ej lamnas oskyddade.
VV och VVC-ledningar skall samisoleras i rérstrak och stammar.
Tappkallvatten far inte varmas av VV och VVC-ledningar i schakt
och slitsar.
Montering av all isolering skall utforas enligt fabrikantens
dokumenterade anvisningar.
Provning
Isoleringens tjocklek skall provas.
Forberedelse for isolering
Rorisolering med mineralull far ej utféras forran brandtatning
utforts.
Ovrigt
Montering av all isolering skall utforas enligt fabrikantens anvis-
ningar.

RBA SAMMANSATT TERMISK ISOLERING AV INSTALLATIONER

Foreskrifter under RBB skall ocksa galla fér sammansatt termisk
isolering av installationer.
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RBA.14 Sammansatt termisk isolering med ytbekladda rorskalar av

mineralull paroérledning

c,J

Isolervara

Roérskal av mineralull med ytbekladnad av armerad al-folie.

K

Isolervara

Rorskal av mineralull med ytbekladnad av armerad al-folie.

Montering

Diffusionstatas enligt fabrikantens anvisningar.
RBB TERMISK ISOLERING AV RORLEDNING

SAMMANSTALLNING AV TOTALISOLERINGSUTFORANDE PA

RORLEDNINGAR

Ror Isolering
Ritn.bet. Ritn.bet.
KV K
VS C
VvV, VWC J

Serie/ Ventil o d
Tjocklek Overisolering
Serie 40 RBC.2

Serie 43 RBC.2

Serie 44 RBC.2

Foljande ritningsbeteckningar anger kombination av isolering,
ytbekladnad och/eller angbroms pa rérledningar.

Ritn.bet. Vara

C Isolering:

Angbroms:

Ytbekladnad:
Ytskiktsklass:

J Isolering:

Angbroms:

Ytbekladnad:
Ytskiktsklass:

K Isolering:

Utforande Kod
Mineralullsskal bekladd

med aluminiumfolie RBA.14
Ingar i isolervaran

1

Mineralullsskal bekladd

med aluminiumfolie RBA.14

Ingar i isolervaran
1

Mineralullsskal bekladd
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med aluminiumfolie RBA.14
Angbroms: Diffusionstatas enligt
fabrikantens anvisningar
Ytbekladnad: Ingar i isolervaran
Ytskiktsklass: 1
RBC TERMISK ISOLERING AV FLANS, KOPPLING OCH VENTIL E D
RBC.2 Termisk isolering med fast 6verisolering pa flans, koppling
eller ventil
Flans, koppling och ventil
UBB GIVARE FOR TEMPERATUR
Varje lagenhet férses med en temperaturgivare (M-Bus) som ska
anslutas till Gavlegardarnas matinsamlingssystem (Elin). Givaren
placeras pa héjden minst 1,5 m dver golv. Givaren far ej placeras i
kok eller vatrum. Givaren far ej placeras narmare an 1 m fran
narmaste radiator. Givaren far ej placeras i direkt solljus eller nara
spotlight. Givaren far ej placeras mot yttervagg eller nara ytterdorr.
Temperaturnoggrannhet: +/- 0,2 C vid 20 C
UBB.3 Givare for temperatur, rormonterade
Temperaturgivare for styrning av tappvarmvatten- och
sekundarvarme
UG MATARE
UGB MATARE FOR TEMPERATUR

Matare for tappvarmvatten, VVC, sekundarvarme och
eftervarmningsbatteri.
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UGE MATARE FOR FLODE

Hela byggnadens varmvattenférbrukning ska kunna féljas upp av
AB Gavlegardarna. Varje bostadslagenhet och gruppbostaden som
helhet férses med matare for individuell matning av
tappvarmvatten. Dessutom ska en matare for hela byggnadens
varmvattenférbrukning installeras. Matare skall kommunicera via
cybleM-Bus (Actaris Technologies). Matare placeras i schakt i
trapphus utanfor lagenhet atkomligt for fastighetsagaren
(bostadslagenheter). Matare fér hela byggnadens
varmvattenférbrukning placeras i UC. Gruppbostadens matare
placeras i UC.

Matare ska anslutas till Gavlegardarnas matinsamlingssystem
(Elin). Matare och matinsamlingssystemet skall utformas pa
samma satt som Gavle Strand Etapp 1. For ytterligare upplysning
hanvisas till AB Gavlegardarna. Driftsattning utféres i samrad med
Gavlegardarna.

Saker Vatteninstallation 2012 skall galla.

Typ/utférande: Vattenmatare | varmvattenurférande med
rullsifferverk.

Fabrikat/typ: Aquadis+ Hot Water (Actaries Technologies) eller
likvardig. Ska kunna kommunicera med Gavlegardarnas
insamlingssystem (Elin) (cyble-M-bus)

Tillbehor: Vattenmatarkoppel med ventil och konsol.
Kommunikationsenhet cybleM-Bus-modul (Actaries Technologies).

Funktion: Matning av varmvattenforbrukning for lagenhet /

gruppbostad

Y MARKNING, PROVNING, DOKUMENTATION M M

YT MARKNING, PROVNING, INJUSTERING M M AV INSTALLA-
TIONER

YTB MARKNING OCH SKYLTNING AV INSTALLATIONER

Forslag till markning samt skyltlistor skall éverlamnas till bestal-
laren fér godk&nnande innan tillverkning pabdrjas.

YTB.15 Markning av vvs-, kyl- och processmedieinstallationer

Markning av ventil

Injusteringsventil skall &ven markas med fléde i I/s, injusterat
tryckfall dver ventil i kPa samt installningsvarde.
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YTC KONTROLL OCH INJUSTERING AV INSTALLATIONSSYSTEM
YTC.1 Kontroll av installationssystem

Hogsta tillatna sannolika matfel 6 %

Forutom AMA-text skall fér provning galla:

1. Egenprovning

Entreprendren utfér egenprovning.

2. Samordnad provning

Funktionsprovning skall genomféras tillsammans med bestal-
laren eller dennes ombud.

Funktionsprovningen avser samtliga funktioner och funktions-
samband och skall utféras sa att hela funktionskedjan blir
genomprovad i ett sammanhang t ex fran givare till apparat
(motor) éver dator och centralutrustningar.

Totalentreprendéren skall ansvara for (leda) den samordnade
provningen.

Entreprendren skall efter anfordran fran bestallaren eller
totalentreprendren inkomma med forslag pa provningsprogram for
de installationer vilka ingar i entreprenérens atagande.

Funktionsprovning och funktionskontroll

Funktionsprovning

Samordnad funktionsprovning skall utforas tillsammans med 6vriga
entreprendrer fore funktionskontroll. Tid for funktionsprov skall in-
arbetas i entreprenadens tidplan.

Alla i entreprenaden ingaende funktioner skall provas avseende
berord funktion.

Funktionsprovningen skall protokollféras. Protokoll skall féretes vid
funktionskontroll och slutbesiktning.

Funktionskontroll

Funktionskontroll &r en genom bestallarens forsorg utférd kontroll
av entreprendrs funktionsprov och entreprenaders inbérdes sam-
verkan.

Funktionskontroll kommer att utféras fore slutbesiktning. Tid for
funktionskontrollen skall inarbetas i entreprenadens tidplan. Entre-
prenor ar skyldig att medverka vid funktionskontrollen.
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YTC.15

YTC.1521

YTC.153

YTC.156

YTC.25

YTC.2521

YTC.256

Entreprendren skall, i god tid fore slutbesiktning och da samtliga
funktionsprov har utférts, anmala installationerna fardiga foér funk-
tionskontroll.

Kontroll av vvs-, kyl- och processmediesystem

Hela installationen skall provas.

Ljudprovning i byggnad

Normalmatning skall utféras i 30% av lokalerna efter anvisning av
bestallaren.

Kontroll av tappvattensystem

Kontroll enligt branschregler Saker Vatteninstallation.

Kontroll av avloppsvattensystem och pneumatiska avfalls-
transportsystem

Kontroll av varmesystem

Foreskriven normbesiktning skall utféras av certifierat kontroll-
organ. Annan foreskriven besiktning eller provning anbefalld av
myndighet, skall ombesoérjas i angiven omfattning och bekostas av
entreprendren.

Injustering av vvs-, kyl- och processmediesystem

Injustering far ej utforas forran samtliga arbeten, (aven sidoentre-
prenader) som kan paverka injusteringen, ar slutférda. Fore injus-
tering skall pumpar ha varit i kontinuerlig drift en langre tid, dock
minst en vecka, samt sil i rérledning rengjorts.

Injustering av tappvattensystem
Injustering av varmesystem

Injustering av pumpcirkulationssystem:

Pumpcirkulationssystem, sasom varme-/kéldbararsystem, radiator-
system o dyl skall injusteras vid max belastningsfall dvs fullt fléde
enligt féljande arbetsgang.

Sekundarkretsar med egen pump skall injusteras var for sig fore
injustering av huvudsystem.

1 Samtliga strypventiler vid luftvarmare, radiatorer, gruppven-
tiler etc installs till aktuella férinstallningsvarden (k,-varden)

2 Samtliga styrventiler for luftvarmare etc tvangsstalls i ppet
lage. For att sékerstalla att termostatventiler ar helt 6ppna
skall montage av termostatdel ske efter slutférda injusteringar
och provningar.
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YU

YUC

YUC.5
YUD

3 Flédet genom gruppstyrventiler i samtliga delsystem mats
samt korrigeras vid behov tills korrekt flode erhalls.

4 LuftvArmares strypventiler i huvud- och sekundarkretsar kon-
trolleras. Flodet mats samt korrigeras vid behov tills korrekt
varde erhalls.

5 Punkterna 3 och 4 upprepas tills foreskrivet korrekt flode
erhalls.

Observera att arbetsgangen kan innebara att punkterna 3 och 4
maste upprepas flera ganger for erhallande av godtagbara fléden.

Delsystem med sjalvverkande ventiler:

For att kompensera for skillnaden i tryckfall vid injustering med fullt
Oppen ventil (borttagen termostatdel) och for tryckfall vid nominellt
fléde (normalt motsvarande 6ppningslage 2°C lagre temperatur an
vid stangd ventil) skall for strypventiler i stamledningar ett palagg
med 10% pa nominellt fléide genomféras.

TEKNISK DOKUMENTATION M M FOR INSTALLATIONER
BYGGHANDLINGAR FOR INSTALLATIONER

Leverans

Entreprendren skall till bestallaren for granskning éverlamna bygg-
handlingar for granskning senast 2 veckor fore bestallning av
material infér produktionsstart.

Utdver tillhandahallet material for granskning skall entreprendren
leverera samtliga handlingar och materialuppgifter mm insatta i
parm med innehallsférteckning och fliksystem.

Handlingarna skall upprattas digitalt.

Handlingarna omfattar tekniska beskrivningar, driftkort med
funktionstexter, VVS/EL-scheman, VVS-ritningar, El-ritningar,
Komponentplaceringar styr- och 6vervakning etc.

Bygghandlingar for VVS-, kyl- och processmedieinstallationer
RELATIONSHANDLINGAR FOR INSTALLATIONER

Handlingarna skall upprattas digitalt, i format doc eller dwg.
Respektive handling skall aven upprattas i format pdf.

Ritningar skall aven félja Gavle Kommuns CAD-anvisningar.

Omfattar samtliga VVS-installationer med tillhérande styr och
overvakning.
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YUH
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Relationshandlingarna skall éverlamnas pa CD.

Ritningar éverlamnas aven i brunt peppersformat i helskala med
ritningsforteckning.

Relationshandlingarna skall aven placeras i respektive drift- och
underhallsparm i brunt pappersformat, ritningar i halvskala.

Handlingarna omfattar tekniska beskrivningar, driftkort med
funktionstexter, VVS/EL-scheman, VVS-ritningar, El-ritningar,
Komponentplaceringar styr- och évervakning etc.

Relationshandlingarna skall verlamnas senast till slutbesiktningen.

Relationshandlingar for vvs-, kyl- och processmedieinstalla-
tioner

DRIFTINSTRUKTIONER FOR INSTALLATIONER

Om det i datablad broschyr o dyl finns sadant som ej galler for den
aktuella anlaggningen skall detta strykas alternativt skall det gal-
lande tydligt markeras.

Ventilmarkning enligt ventilférteckning skall anges for respektive
ventil pa ritningskopior som skall utgoéra underlag for driftinstruktio-
ner.

Instruktioner skall ha innehall och disposition enligt standard for
Gavle Kommun, erhalls fran bestallaren efter anfordran.

Driftinstruktionerna skall levereras till bestallaren.

Driftinstruktionerna skall vara overlamnade senast vid
slutbesiktningen.

Omfattar samtliga VVS-installationer med tillhérande styr och
Overvakning.

Driftinstruktioner fér vvs-, kyl- och processmedieinstallationer
UNDERHALLSINSTRUKTIONER FOR INSTALLATIONER

Instruktioner skall ha innehall och disposition enligt standard for
Gavle Kommun, erhalls fran bestallaren efter anfordran.

Om det i datablad broschyr o dyl finns sadant som ej galler for den
aktuella anlaggningen skall detta strykas alternativt skall det
gallande tydligt markeras.

Underlag fér underhallsinstruktioner skall innehalla:

- tillverkarnas underhallsinstruktioner och underhallsrutiner for i
entreprenaden ingaende utrustningar, apparater och kompo-
nenter
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YUM
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YY
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- beskrivning av férebyggande underhall och felavhjalpande
atgarder. Omfattning och periodicitet skall vara angivna for
tidsbestamda 6éversyner och periodiska kontroller

- forteckning Over reservdelar som ar lampliga att bytas ut av
underhallspersonal. Av férteckningen skall framga uppgifter om
fabrikat, typ, tillverkningsnummer och inkdpsstalle samt even-
tuella kompletterande data.

Underhallsinstruktionerna skall levereras till bestallaren.

Underhallsinstruktionerna skall vara 6éverlamnade senast vid
slutbesiktningen.

Omfattar samtliga nya installationer ingaende i entreprenaden.

Underhallsinstruktioner for vvs-, kyl- och processmedieinstal-
lationer

MILJODOKUMENTATION FOR INSTALLATIONER

Entreprendr skall, i samband med anbud, redovisa vilka material
och produkter som innehaller @amnen vilka aterfinns pa Kemikalie-
inspektionens Observationslista eventuellt kompletterad med
motsvarande bestallarspecifik lista.

INFORMATION TILL DRIFT- OCH UNDERHALLSPERSONAL
Information skall besté av féljande tva huvuddelar:

1. Teoretisk genomgang. Denna skall ske vid anlaggningens
fardigstallande. Dokumentation féreskriven under YU skall
anvandas vid genomgangen.

2. Genomgang pa platsen. Denna skall ske vid tva tillfallen, dels
vid entreprenadens fardigstallande, dels vid garantitidens
utgang.

ARBETEN EFTER SLUTBESIKTNING

TILLSYN, SKOTSEL OCH UNDERHALL AV INSTALLATIONER

Entreprendren skall under garantitiden géra minst 4 st service-
besok férdelade éver garantitiden, varav det sist besoket
genomfdrs omedelbart fére garantitidens utgang.

Omfattar samtliga nya installationer ingadende i entreprenaden.

Reservdelar, férbrukningsvaror o dyl samt arbetstid skall bekostas
av entreprendren.
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Bestallaren skall underrattas och ges méjlighet att narvara vid
besoken. Bestallarens drifttekniker informeras om tidpunkten for
besdket senast 1 v fore.

Tiden for besodken skall bestdmmas vid slutbesiktningen och in-
foras i utlatande over slutbesiktningen.

SWECO Systems AB
Gavlekontoret
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I INNEKLIMAT

LUFTMANGDS- OCH
INJUSTERINGSPROTOKOLL

Handldggare

UC/Elc 0190

TEKNIK AB Lars Lindquist
Anlaggning Brynis 30:14, Givle. Maskinisten. Nybyggnad av Grupphostéder.
Aaorgat LA 01 IV:s Envistar Flex 190 X |
X

fact TILLUFT FRANLUFT
Personaldel Don eller matanordning luftiade Ifs Don eller matanordning luftfiéde s
RuUm nr Typ {f;tk Beraknat | Uppmiitt Typ Beraknat | Uppmatt
pers.rum 0140 | TD3-200/250 15 16 | FD1-200 36 40
Pers.rum 0140 | TD3-200/250 | 70 69 | FD1-200 91 63
Kontor 0141 ' TD3-100125 4 14 15 )
Jourrum 0142 | TP3-100/125 |4 7 12
Allrum 0143 | 2xTD3-160/200 (334 20 22 | FD1-160 20 15
Allrum 0143 | 2XTD3-160/200 | 4 70 80 | 2xFD1-160 60 | 49
Allrum 0143 Spiskapa 10-30 10;
TVorum 0144 | TD3-160/200 |4 10 | 1|
TV-rum 0144 TD3-160/200 |4¢ 60 63
Oomkl. 0160 TD3-125/160 |4p 40 40
WCID 0161 FD1-125 20 21
';vatt 0162 FD1-125 10 A1
Stj -6_1_63 FD1-125 15 14
Forrad 0164 FD1-100 20 20
Entrd 0101 FD1-100 10 11
Korridor 0103 TD2-100 60 20 19 FD1-125 10 1
Rullstolsfrd 0106 FF-0106 20 20

FD1-125 20 20

Upplysningar (orsaker som kan paverka métresultatet)
TD3 = Swegons Eagle + ALS.

TD1 = FléktWoods STQ.

FD1 = FliktWoods GPDF.

Spiskapa FD 3 = FrankeFuturum 251-12,

FD11 = KB:s E50-galler.

UB = Utan bricka.

TD2 = FliktWoods KTI.

FF-0106 = Ostbergs kanalflikt CK 100A.

Spisképa FD 4 = FrankeFuturum 251-10 Safe Plus.
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INJUSTERINGSPROTOKOLL

I INNEKLIMAT LUFTMANGDS- OCH Métdalun Handldggare

TEKNIK AB 130822 Lars Lindqvist
Anlaggning Brynids 30:14, Gévle. Maskinisten. Nybyggnad av bostéader.
Aggregat LA 01 IV:s Envistar Flex 190 [ X_[Tilluft
X |Franluft
Flar 3 TILLUFT FRANLUFT
Lg ht nr Don eller matanordning luftfidde Is Don eller matanordning [uftfiéde s
WA TTSTEMTYS= WTEE TS TETIITgS=
Rum.hr Typ tryck  |vérde Beraknat | Uppmatt Typ tyck  |varde Beraknat | Uppmétt
Lght 1001 : '
Rum 0111 TD2125 |g ,;z .| 20 17 | Spiskdpa  |g3/39 |L-7jug | -10-30| 10-35
Rum 0112 TD2-100 |3 k=48 | 10 9 7 |
Rum 0113 B FD1-125 |55 |k=4,2 20 20
— TD2125 g0  [k=2,5 20 19 | FD1125 |57 |k=15 10 1
Lght 1002
Rum 0121 TD1-125 7'87 L k=69 | 20 20 | Spiskapa 10049 || gUB 10-30 | 10-39
Rum 0122 B FD1125 |53 k=28 20 20
Rum0123 | TD2125 143 |yk=3 fo | 11 ,
Entré 0101 FD1-100 |53  |k=1,5 10 11
Lght 1003
Rum 0131 TD2-100 22 |k=3,8 20 18 Spisﬁépa e8/27 |L-siug | -1 0-30 | 10-27
Rum 0132 TD2-100 148 |k=2,7 | 10 1"
Rum 0133 FD1-100 |49 |k=2,8 20 20
Lght 1004
Rum 0151 TD2125 |g k=6,5 20 20 | Spiskipa  |35/15 |Lqzup | -10-30 | 10-20*
Rum 0152 ~ TDb2-100 |5 k=7,5 10 " o B
Rum 0153 i FD1-125 133 k=33 20 | 19
Lght 1005
Rum 0171 TD2125 |7 ;7,0 20 19 | Spisképa  |118 |L.eiug | -10-30 | .11-42
Rum 0172 TD2-100 |4 k=5,6 10 11 7
Rum 0173 FD1-125 20
Lght 1006

EET—— TD2125 |7 |yey 20 | 19 |spiskipa |gaszs |L.gug | 10-30 | .10-32
Rum 0182 TD2-100 |6 k=3,9 10 | 10 -
Rum 0183 | (FD1126 o3 k=2t | 20 | 20

Upplysningar (orsaker som kan paverka matresultatet)

* Kanal dras om pa plan 5. UB = Utan bricka. -

TD1 = FlaktWoods STQ. TD2 = FlaktWoods KTI. )
FD1 =FliktWoods GPDF. - ] -

Spisképa FD 3 = FrankeFuturum 251-12. Spisképa FD 4 = FrankeFuturum 251-10 Safe Plus.
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INNEKLIMAT LUFTMANGDS- OCH

INJUSTERINGSPROTOKOLL

Métdatun

Handléggare

TEKN'K AB 130822 Lars Lindqvist
Anlaggning Brynés 30:14, Gavle. Maskinisten. Nybyggnad av bostéder.
Aggregat LA 01 IV:s Envistar Flex 190 X_|Tilluft
X |Franluft
L TILLUFT FRANLUFT
Lght nr Den eller matanordning luftflade I/s Don eller matanordning luftflsde s
VT TTITSTaIg S VT TTSTATTTTgS=
Rum nr Typ tryck varde Berdknat | Uppmatt Typ tryck varde Berdknat | Uppmatt
Lght 1101 u _
Rum 0211 ] FD1-125 |37  |k=3,2 20 | 19
Rum 0212 TD2-100 (30 |k=1,8 10 10 -
Rumo0213 | TD1-125 |34 k=30 20 |
Rum 0214 Spiskdpa  |30/28 |L121ug | -10-30 | .10-28
Lght 1102 _
Rum 0222 | FD2-100 |35  |[k=0,8 5 5
Rum 0223 FD1-100 |38  |k=2,4 15 15
Rum 0224 i Spiskapa 28/27 [L-12up | -10-30 | .10-29
Rum 0225 TD1-125 120 |k=4,2 20 19
Rum 0226 TD1-100 |18 [k=1,2 5 5 B
Rum 0227 TD1-100 |54  |k=1.2 5 | 5
Rum 0228 TD1-100 129  |k=1,8 0 | 8
Rumo0229 | TD1-100 |35  |k=0,9 5 5
Rum 0230 FD1-125 199  |k=2,0 20 | 20
Lght 1103 n N
Rum 0241 FD1-125 1408 |k=1,9 20 | 20
Rum 0242 Spiskapa  |9g/39 [L-g/uB | -10-30 | .10-30
Rum 0243 TD1125 |46 |k=4,2 18 | 17 )
Rum 0244 TD1-100 |49  |k=2,1 8 9 -
Rum 0245 ~ TD1-100 148 |k=0,9 4 4 I
Lhgt 1104
Rum 0251 FD1-125 |4 k=2,4 20 | 20
Rum 0252 Spiskapa 1030
Rum 0253 TD1-125 114 |k=4,2 20 16
Rum 0254 TD1-100 |10  |k=3,0 10 10
Lght 1105 N
Rum 0261 | FD1-125 |56  |k=2,8 20 21
Rum 0262 TD1-125 |47 |k=4,2 20 17
Rum 0263 Spiskapa .10-30
Rum 0264 TD1-100 |22 k=24 | 10 1 _
Foérrad 0203 FD1-100 49|k=0,7 5 5

Upplysningar (orsaker som kan paverka métresultatet)
UB = Utan bricka.

TD1 = FldktWoods STQ.

TD2 = FldktWoods KTI.

FD1 = FlaktWoods GPDF,
Spiskapa FD 3 = FrankeFuturum 251-12.

FD2 = FlaktWoods BYBA.

Spiskapa FD 4 = FrankeFuturum 251-10 Safe Plus.
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INNEKLIMAT

LUFTMANGDS- OCH
INJUSTERINGSPROTOKOLL

Métdatun

Handldggare

TEKN'K AB .130822 Lars Lindqvist
Anlaggning Brynis 30:14, Gévle. Maskinisten. Nyb!g_gnad av bostéder.
Aggregat LA 01 IV:s Envistar Flex 190 X _|Tilluft
X |Franluft
FIAn3 TILLUFT FRANLUFT
Lght nr Don eller métanordning lufifiade Ifs Den eller matanordning luftade ls
TV TSty s VAT TTSTANTIg S

Rum nr Typ tyck  |varde Beréiknat | Uppmitt Typ tryck  |varde Beraknat | Uppmiitt
Lght 1201 |
Rum 0311 FD1-125 136  |k=3,2 20 | 19
Rum 0312 102100 |27  |k=1,8 10 9
Rum 0313 TD1-126 |27  |k=3,6 20 19
Rum 0314 Spiskapa  |75/30 |L-siup | -10-30 | .11-30
Lght 1202 ]
Rum 0322 | FD2-100 |55 |k=0,59 5 4
Rum 0323 FD1-100 |59  |k=1,2 10
Rum 0324 Spiskdpa  |55/29 |L-gup | -10-30 | .9-29
Rum 0325 TD1-125 |25  |k=4,2 20 21
Rum 0326 TD1-100 |24  |k=1,2 5 6
Rum 0327 TD1-100  f24  |k=1,2 5 | 8
Rum 0328 TD1-100 k=1,8 10 )
Rum 0329 TD1-100 k=0,9 5
Rum 0330 FD1-126 1400 [k=2,0 20 | 20
Lght 1203 s B
Rum 0341 FD1-125 g4  |k=2,6 20 | 2
Rum 0342 Spisképa 102164 || _grug | -10-30 | .10-45
Rum 0343 TD1-125 |39  |k=3,3 18 18 |
Rum 0344 TD1-100 125  |k=1,5 8 N
Rum 0345 TD1-100 133  |k=0,9 4 5 | | .
Lhgt 1204

Rum 0351 FD14125 |55  |k=2,8 20 | 21
Rum 0352 | Spiskapa  |g3/36 |L-gug | -10-30 | 10-33
Rum 0353 TD1125 148 |k=4,2 20 18 )
Rum 0354 TD1-100 |39  |k=2,4 10 1 B
Lght 1205 ,
Rum 0361 FD1-125 |53  |k=28 20 | 20
Rum 0362 TD1125 |45 |k=4,2 20 16
Rum 0363 Spiskapa  |72/35 |L-gug | -10-30| 10-32
Rum 0364 TD1-100 |16 k=24 | 10 10
Férrad 0303 FD1-100 49[k=0,7 5 5

Upplysningar (orsaker som kan paverka méatresultatet)
UB = Utan bricka.

TD1 = FldktWoods STQ.

TD2 = FlaktWoods KTI.

FD1 = FliktWoods GPDF.
Spiskapa FD 3 = FrankeFuturum 251-12.

FD2 = FliktWoods BYBA.

Spiskapa FD 4 = FrankeFuturum 251-10 Safe Plus.
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INNEKLIMAT LUFTMANGDS- OCH Méitdatun Handldggare
INJUSTERINGSPROTOKOLL
I TEKN'K AB 130822 Lars Lindgvist
Anliggning Brynés 30:14, Gdvle. Maskinisten. Nybygﬂnad av bostéider. Sid 1.
Aggregat LA 01 IV:s Envistar Flex 190 [X_|Tilluft
X |Frantuft
Plahi-2 TILLUFT FRANLUFT
Lg ht nr Don eller matanordning luftiidde I's Don eller matanordning lufifléde Us
WA [TTSTanmmygs= Wa TITSTETgS=

Rum nr Typ tryck  |varde Beraknat | Uppmétt Typ tyck  |viirde Beraknat | Uppmétt
Lght1301 | B
[Rum 0411 FD14125 |57 |k=28 | 20 | 20
Rum 0412 ID2900  foy  |keay 1 |10 ]
Rum 0413 TD1-125 123 |k=3,9 2] » 7
Rum 0414 Spiskapa 66/37 |L-8/UB .10-30 | .110-33
Rum 0503 TD1-100 |37  |k=1,8 el BELS
Rum 0504 B FD1-125 |57 |k=2,0 A5 | 15
Rum 0505 FD1-100 |57 |k=0,7 | 5 5
[Rum 0506 TD1-100 (42 |k=1.5 8 10
Lght 1302
Rum 0422 | FD2-100 |53  |k=0,59 5 4
Rum 0423 | | FD1100 |79 |k=1,2 10 | .10
Rum 0424 B Spiskapa 55/29 |L-gjug | -10-30 | .10-33
Rum 0425 TD1125 |33 |k=33 20 19
Rum 0426 TD1-100 |33  [k=0,9 5 5
Rum 0427 TD1100 33  |k=1,2 5 7 I B
Rum 0428 TD1-100 |5  |k=4,2 10 9
Rum 0429 TD1-100 |19 |k=1,8 | 5 6
Rum 0430 o FD1-125 100 |k=2,0 20 20
Lght 1303 1
Rum 0441 FD1-125 100 |[k=1,9 20 19
Rum 0442 Spiskapa 105/71 |_gup | -10-30 | .10-47

Rum 0443 TD1-125 |48 |k=4.2 18 18
Rum 0444 TD1-100 141  |k=2,7 9 i
Rum 0445 TD1-100 |14  |k=1,2 4 4
Lght 1304 .
Rum 0451 . | FD1-125 |49  |k=2,8 20 | 20
Rum 0452 7 Spiskapa  |55/36 |L.gug | -10-30|.10-34
Rum 0453 TD1-125 |30  [k=4,2 20 19
Rum 0454 TD1-100 |20 k=24 10 1

Upplysningar (orsaker som kan paverka matresultatet)

UB = Utan bricka.

TD1 = FlaktWoods STQ.
FD1 = FldktWoods GPDF.
Spiskéapa FD 3 = FrankeFuturum 251-12.

TD2 = FlaktWoods KTI.

FD2 = FlaktWoods BYBA.

Spiskapa FD 4 = FrankeFuturum 251-10 Safe Plus.
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LUFTMANGDS- OCH

INNEKLIMAT Matdatun Handlaggare
I INJUSTERINGSPROTOKOLL
TEKNIK AB 130822 Lars Lindqvist
Anliggning Brynds 30:14, Gédvle. Maskinisten. Nybyg_gnad av bostéder. Sid 2.
Aggregat LA 01 IV:s Envistar Flex 190 X |Tilluft
X |Franluft
Pl TILLUFT FRANLUFT
Lg ht nr Don eller matanordning luftfiéde Ifs Don eller matanordning luftidde /s
VAt TITSTENTIgS= WiEar TSTENTTYS=

Rum nr Typ tryck virde Berdknat | Uppmatt Typ tryck virde Beraknat | Uppmatt
Lght 1305 ,
Rum 0461 FD1-125 |52 |k=2,8 20 | 20
Rum 0462 TD2-100 |29  |k=2,1 10 10
Rum 0463 TD1-125 |23 |k=3,9 20 19 I ]
Rum 0464 Spiskapa  |g6/37 |L-gup | -10-30.10-33
Forrad 0403 FD1-100 |49  [k=0,7 5 5

Upplysningar (orsaker som kan paverka matresultatet)

UB = Utan bricka.

TD1 = FlaktWoods STQ.

TD2 = FldktWoods KTI.

FD1 = FlaktWoods GPDF.

FD2 = FlaktWoods BYBA.

Spiskapa FD 3 = FrankeFuturum 251-12.

~ Spiskapa FD 4 = FrankeFuturum 251-10 Safe Plus.
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[']EQ_E_E Home Flex Tekniska data mm

[,,,EIEVPRUDUKT Projekt 7712-484 Kv Maskinisten

prromm——— L L Leo1 _— o

Storlek 190 0,94/0,94 m¥/s

Detta aggregats specifika flakteleffekt (SFPv) ar beréknat med rena filter. Vid atervinning med rotor &r

renblasningsfléde och eventuell tillsatsstrypning medraknad.

SPECIFIK FLAKTELEFFEKT

Utdata Totalt for aggregatet 1,51 kW/m?3/s

MATT OCH VIKT
Bredd 1360 mm
Hajd 1585 mm
Langd 3692 mm
Vikt 894 kg

GRUNDDATA Tilluft Franluft

Indata Fléde 0,94 0,94 m¥s

Utdata Tvérsnittshastighet 1.1 1,1 mfs
Spjall 2 2 Pa
Filter F7 / F6 71 65 Pa
Begynnelsetryckfall (31) (25) Pa
Sluttryckfall (111) (105) Pa
Kanalvandare med rékgas-bypass 13 13 Pa
Motstrémsvarmevéxlare 152 151 Pa
Avfrostningsspjall 18 Pa
Luftvdrmare vatten 22 Pa
Inbyggnadsforiust 16 16 Pa
Summa interntryck 294 247 Pa
Externt tryckfall 200 200 Pa

FLAKTAR Tiluft Franluft

Utdata Total tryckdkning 494 447 Pa
Flaktvarvtal 1614 1909 r/m
Totalverkningsgrad 56,0 59,2 %
Flakteleff dim tryck 0,83 0,71 kW
Flakteleff rent filt 0,77 0,656 kW
Motoreffekt 1,85 1,00 kW
Motorstrom vid 400V 3-fas 29 1,8 A
Maxvarv 2200 2140 r/m
Reservkapacitet 61 29 %
Flakttyp EC400R63D EC355R63D
K-faktor for fldidesmaétning 19,16 24,32

NS
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= = : - Home Flex Tekniska data AT
} Projekt 7712-484 Kv Maskinisten

i
L?_ 7 PRODUKT

Air fk‘).;;‘;:'\'_u')—gl-‘.;'l.'ﬂ the !s.\-:‘;s—;r_r—l.c-(": Aggregat LBO1
Storlek 190 0,94/0,94 m3/s

LJUDDATA (ljudeffekt)
Frekvensband 63 125 250 500 1k 2k 4k 8k Tot
Tilluft; 82 dB
Till omgivning 66 71 66 51 42 39 30 22 dB 60 dB(A)
Uteluft 62 72 76 68 56 54 49 43 dB 70 dB(A)
Tilluft 70 79 85 79 72 70 63 59 dB 81 dB(A)
Franluft: 79 dB
Till omgivning 64 66 60 43 -38 34 28 19 dB 54 dB(A)
Franluft 63 68 73 61 52 47 46 39 dB 66 dB(A)
Avluft 68 74 79 71 69 66 63 58 dB 75 dB(A)
Totalt;
Till omgivning 68 72 67 52 43 40 32 24 dB 61 dB(A)

MOTSTROMSVARMEVAXLARE

Indata Lufttemperatur in -22,0 °C
Relativ fukt i uteluft 80 %
Franluftstemperatur 22,0 °C
Relativ fukt i franluft 30 %

Utdata Tilluftstemp efter vvx 13,9 °C
Tilluftstemp efter vvx vid avfrostning -2,7 °C
Temperaturverkningsgrad torr 81,5 %
Temperaturverkningsgrad fuktig 87,5 %

LUFTVARMARE VATTEN

Indata Lufttemperatur in =27 0T
Lufttemperatur ut dnskad 20,0 °C
Viatsketemp in 60,0 °C
Vatsketemp ut dnskad 30,0 °C

Utdata Lufttemperatur ut 20,1 %
Lufthastighet 1,6 m/s
Vatskeflode 0,17 I/s
Tryckfall vétska 1,8 kPa
Effektvariant 2
Varmeeffekt 26,0 kW
Lamelldelning 1,6 mm
Rdéranslutning 25
Primérsida med 2-végsventil
Vitsketemp in 60,0 °C
Vatsketemp ut 22,6 °C
Vitskefléde 0,17 I/s
Primarsida med 3-végsventil .

Vatsketemp in 60,0 °©
Vatsketemp ut 30,0 °C
Vitskeflode 0,21 I's

REKOMMENDERAD AVSAKRING
Ventilationsaggregat 10 AT 3x400 V

NS

2012-11-20 13:31:16 G3 Version 303.2.6.0
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Plattvarmevaxlare

Warmevaxlare med helt skilda luftvagar, oftast tillverkade i aluminium, men aven andra material forekommer beroende pa
vad som ar lampligt fér den omgivande miljon. Avirostning sker genom att ett bypass-spjall 1ater den kalla uteluften
passera forbi vaxlaren. Varmebatteriet maste dimensioneras med hansyn till detia. Vamedverforingskapaciteten regleras

med bypass-spjallet.

Fardelar :

» minimal sammanblandning av till- och franluft
« kraver gj anslutning av yttre effekt
= inga rérliga delar

Mackdelar:
» haga tryckfall

= verkningsgrad 50 - 60 %
= frostrisk vid ca -5 °C, vilket ger lagre arsverkningsgrad
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Appendix 6

In the appendix 6, a small part of a text which appears in the appendix 5 can be
seen. This text makes reference to the efficiency of the taps in the building.

PVB.2

Blandare

Fabrikat pa blandare skall dverensstdmma med blandare i tvattstall
och dylikt. Blandare kall vara svenskiillverkad och snalspolande
men beakta BBR:s krav pa utformningen av vattenledningar och
placeringen bor vara sadana att tappvarmvatten kan erhallas inom
ca 10 sekunder.
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Appendix 7

In this appendix, the calculations done to see the energy consumption of the

building are shown:

Electricity

e There are two pumps, one to pump the hot water and another for the
heaters. The pump for the hot water uses 22W and works for the whole
year because water needs to be circulating. The pump for the heating needs
100W and works for 6552 hours (there is no heating in summer). If all the
used energy is added 847.92 kWh are obtained.

e An elevator for a 5 floor building should use around 1700 kWh.

e The fans have an intensity of 2.54A, a voltage of 400V and a cos¢ of 0.7. To

calculate the power this equation can be used:
P = 400 * 2.5 % v/3 * cos@= 1212.44W

The fans are working for the whole year which means 10620.97 kWh are

needed to run them.

If all the energy is added and divided by the heated area (2302 m?) 5.72 kWh/m?

are obtained.

District heating for heating, air handling unit, hot water, building services and

losses purposes

This data has been measured by SWECO and 130080 kWh are used in the reality
for all of these purposes. Dividing this by the heated area (2302 m?) 56.51 kWh/m?

are obtained.
Results

Adding these two values 62.23 kWh/m?2 are obtained. This value is 113.15% times
bigger than 55 kWh.
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