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1. Final design description

1.1 Design targets

The purpose of the Linesgya House project is to refurbish a building and at the same time
trying to keep or preserve most of the old parts that not necessarily need to be modify. The
parts of the building that should be removed (e.g. roof girders) will be reused for other
purposes, for example in other buildings in the neighborhood.

It’s a case study for retro fitting where the main goal is to add new technologies to an old
system in order to improve the energy efficiency or more precisely to achieve the passive
house standard.

The challenge was to refurbish and redevelop the properties of the original building
respecting its architectural, historic qualities and local context while creating a

multifunctional house.

One of the main ideas of the project was to reveal the “inner life” of the building, to show the
composition of the structure with a cut made throughout the house. This kind of work would
be used as an educational tool, to let people know how a passive house works, to reveal the
depth of the walls, the spaces and the passage of light. The cut has a specific solar orientation
(9 degrees) which allows the sun’s rays to penetrate through the cut on the summer solstice.
The inspiration has been given by an American artist from the Sixties, Gordon Matta Clark,
known for his "building cuts," a series of works in abandoned buildings in which he variously
removed sections of floors, ceilings, and walls.

The building’s circulation system was another feature in the Linesgya project. It allows people
to have an informative walkthrough the building, to experience and to learn more about the

construction.

1.2 Perfomance targets

The initial goal was to have a zero net energy building but after some calculations it has been
noticed that it’s not possible to achieve it, since the building needs always some energy
delivered from the grid.

The new target of the project was to have a passive house in order to fulfill the passive house

requirements (“Passivhus” and “Passivhaus”).

The maximization of the usable space within the existing volume was also important in the
project. By working with this idea, it was possible to have a very compact building. No
extensions have been added to the existing house. The existing storage (on the west side) has
been left as it is so the inhabitants could have the possibility to transform the building in the
future (the project doesn’t end up but is in a continuous transformation).

A new insulating envelope has been added on the outer part of the external walls which helps

to reduce efficiently all the thermal bridges that existed in the old structure.
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Air leakage is a major cause of energy loss so the air-tightness has been carefully designed
into the building envelope during the initial concept design stage. The air barriers are
impermeable to air, continuous, durable and vapor open in order to have a diffusion open
construction. Internal air barriers are airtight; the external ones are wind-tight.

The materials used in this refurbishment project are environmental friendly: by using one of
the “Homatherm” products instead of using the mineral wool and by using the foam glass

gravel for the foundations.

2. Energy Performance Calculation

The energy performance was evaluated with the “Passive House Planning Package” (“PHPP”)
in order to achieve verification with the passive house standard according to the German
Passivhaus-Institut Darmstadt. As a general approach the input data was entered in a
conservative manner to remain always on the “safe side’.

According to PHPP the Passivhaus energy performance standard would be achieved with a
specific heating demand of 15.4 kWh/(m?-a) resp. 15.1 kWh/(m?-a) according to EN 13790, a
test result of the pressurisation test of 0.30 h?, a specific primary energy demand of 82 kWh/
(m-a), and a specific cooling energy demand of 0.3 kWh/(m?-a). The maximum heating load is

10.8 W/m? and the maximum cooling load is 5.0 W/m?2.

Further comments to the individual spreadsheets as follows:

“Verification” spreadsheet
Since no appropriate climate data for Linesgya or nearby locations are available the climate

data for Oslo provided by PHPP was selected.

It

‘Areas” spreadsheet
The "treated floor area" of the building is 402 m?2. In contrast, the “bruksareal” according to

Norwegian standard NS 3940 is 436 m?. In general, the shape of the building was slightly
simplified - the small protrusion of the elevator on the east elevation was neglected.

Even though a refurbishment project, the “thermal bridge-free construction” (¥ = 0.01 W/
(m-K)) was chosen. Hence thermal bridges can be neglected and therefore no thermal bridges
are to be entered.

Most transmission heat losses appear through south windows (21 %), north windows (16 %),
slab to ground (11 %), north- and south-facing roof (each 9 %). If further calculations end in
critical results, the reduction of the north window area shows the biggest potential for

adjustments.

“Windows” spreadsheet

The big mullioned windows in the South facade on the first floor have been simplified. The
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doors are accounted as windows.

“Window type” spreadsheet

Even though not certified by the PHI, “Nordan N-Tech0.7” windows were chosen initially.
However, using the "Nordan Energi 2s SSP/Ar" glazing with a g-value of 0.37 a specific
heating demand of 15 kWh/(m-a) cannot be achieveed due to the low g-value which allows less
solar gains. Therefore the "Triple-low-e Kr12" glazing had to be chosen.

The unknown thermal properties of “Nordan N-Tech0.7” were substituted by those from the
“Passive House frame, good thermal quality”. The structural glazing system “batimet TM50
SE” is PHI-certified. The values for the thermal bridge due to window installation Wisstanation iS
assumed as 0.010 W/(m-K).

“Shading” spreadsheet
Additional shading elements (e.g. trees) are considered for the windows at the ground and

first floor with an “Additional shading reduction factor” of 90 %. For summer case see

spreadsheet “Summer shading”.

“Ventilation” spreadsheet

The design air flow rate is 392 m3/h. Even though the ventilation volume is 1005 m3
(considering 2.50 m clear height) the net air volume for the pressurisation test is estimated as
1400 m3.

The wind protection coefficient is 0.10 assuming no considerable screening. The efficiency of
the heat recovery system has to be 93 % (and 0.4 Wh/m?3 electricity efficiency) and the test
results of the pressurisation test at 50 Pa pressure difference ns, of less than 0.30 h! to
achieve the Passive house requirement of 15 kWh/(m?-a).

A subsoil heat exchanger is actually not intended and substituted by preheating the fresh air
through cavities in the roof. Since no data for this is available the “Effective heat recovery

efficiency subsoil heat exchanger” remained as provided by the example (93 %).

“Heating load” spreadsheet

The required heating power is 3.92 kW resulting in 9.8 W/m?2. The maximum heating load in
the worst case (cold, clear day) is higher than the heating supplied by the ventilation system:
9.8 W/m? > 8.6 W/m?. Hence an additional heating system is necessary (1.2 W/m?
supplementary heating are required in worst case).

It

‘Summer” spreadsheet
Since the building construction contains partly very heavy concrete elements and on the other

hand light construction elements the specific heat capacity was altered to 132 Wh/(K-m?rra).
The air change rate of the mechanical system in summer is equal to the heating period = 0.3
ht.

At the required overheating limit of 25 °C the frequency of overheating is 1.0 %. Additional
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measures (shading of windows, natural ventilation and supply air cooling) are necessary.

«

‘Summer shading” spreadsheet
Windows receive shading devices. Due to the local windy conditions internal shading with

Venetian blinds is used. Except of the very small windows and the “cut” all windows on north,
east, south, west facade have a “temporary shading reduction factor” of 70 %. The door on the
east facade and the elevator door on the south facade have a shading reduction factor of 0 %.
Shading of the surrounding trees is taken into account on the north, east, west side with an

“additional shading reduction factor” of 70 % and 90 % on the south side.

It

‘Summer ventilation” spreadsheet
Cross ventilation on all floors at a certain percentage are considered during daytime. The

wind velocity is kept at 1 m/s.

“Cooling unit” spreadsheet

Supply air cooling is applied which covers the cooling demand.

“Heat distribution and DHW system” spreadsheet

No space heat distribution system is considered.

“Electricity” spreadsheet

80 % energy-saving fixtures are proposed. Using 100% can reduce the specific electricity
demand by 0.8 kWh/(m?-a).

It

‘Auxiliary electricity” spreadsheet
According to input in the “Summer” spreadsheet "Summer ventilation” is used. The

circulation pumps for the DHW are placed inside the thermal envelope.

It

‘Primary energy value” spreadsheet
A heat pump covers 100 % of heating and DHW demand. The input data related to the heat

pump remained unchanged.

The energy production of the Photovoltaic system refers to the “PVGIS” website.

3. Commissioning and Monitoring Plan
Based on the Kyoto pyramid and the output from the PHPP a monitoring plan can be

established which should be the binding and compulsory reference for all partners regarding

planning and construction of the building:
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1. Heat loss reduction
1.1 super insulation
wall below ground U = 0.10 W/m?K
wall above ground U = 0.09 W/m?K
roof U = 0.08 W/m?K
slab to ground U = 0.10 W/m?K
thermal bridges “thermal bridge-free construction”, ¥ < 0.01 W/
(m-K)
windows, doors casing: U = 0.72 W/m?K
glazing: U = 0.58 W/m?K
installation: ¥ < 0.01 W/(m-K)
structural glazing casing: U = 0.92 W/m?K
glazing: U = 0.58 W/m?K
installation: ¥ = 0.01 W/(m-K)
1.2 air-tightness
test result pressurisation test at nso = 0.30 h™
50 Pa
detailing sealed joints, taped gaps, vapour barrier and wind
barrier fixed to window frame
“blower-door-test”
1.3 heat recovery
1.3.1 ventilation system
type balanced passive house ventilation
design air flow rate 392 m3/h
average air change rate =>0.3h!
ventilation heat recovery efficiency = 93 %, electricity efficiency = 0.40
Wh/m3
supply air preheating cavities under photovoltaics or subsoil heat
exchanger
ventilation ducts insulated
1.3.2 | heating system

nominal design power

4.3 kW (10.8 W/m?)

supplementary heating system

nominal power 1.0 kW (2.6 W/m?);

efficient, small capacity, portable systems, low
temperature (PHPP manual recommendation: liquid
gas heaters) ;

post-heating of ventilation air if possible
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1.3.3 cooling system
maximum cooling load 2.0 kW (5.0 W/m?)
1.3.4 ' domestic hot water
heat recovery desirable
DHW pipes insulated (minimum 20 mm, reflective)
2. reduce energy consumption
2.1 exploitation of daylight
windows increasing window sizes by splaying
2.2 reduction of cooling
summer shading shading devices on south, east and west facades
natural ventilation window ventilation, cross ventilation in day and
night time during summer
2.3 energy efficient lighting and
appliances
energy saving light fixtures =80 %
energy label household at least energy label A
appliances
3 utilise solar gains
3.1 passive solar
glazing g-value = 0.5
windows splayed sides
supply air preheating / (- through cavities under roofing
cooling?)
3.2 active solar
photovoltaic system 18 kWp mounted on south-facing roof with
optimised slope
4 display and control of energy use
4.1 display
design visible energy systems, ducts and pipes as part of

the educational program of the building
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visualisation of consumption

4.2 control

“smart-house-technologies”

5 renewable energy source

5.1 heating / DHW

ground - water -heat pump COP = 3.2

5.2 electricity

photovoltaic system 18 kWp

4. Construction and Operation strategies

4.1 Construction

Given here are the issues of thermal bridges and air-tightness as incomplete examples for

strategies of construction.

The energy performance target reached in the calculation construction was only reached
taking into account a “thermal bridge-free” construction according to the Passivhaus Institut
Darmstadt with almost non-existing thermal bridges. Therefore the planning of details and the
construction in situ have to pay a great deal of attention to the compliance with this standard.
Certified “thermal bridge-free” details can be obtained from the manufacturer or the PHI.
Alterations (even because of national or local ‘customs and habits ") are only allowed after

consultation and in agreement with the planners after evaluations of the risks.

The required air-tightness has to be ensured. Thus the “Blower-door-test” has to be
considered as milestone during the construction phase. All relevant layers of the construction
have to be in place by then (e.g. vapour barrier, wind barrier, windows, doors - all fixed,
sealed, and taped). The test has to be announced two weeks in advance in order to allow the
work to be finished. If the result of the “blower-door-test” fails the required result then a
second test has to undertaken. The costs for the second test are split among the hitherto
working contractors. If the test result meet or even beat the requirements incentives are to be

considered (white-list of contractors?).

4.2 Operation

Improving operation and maintenance practices can significantly improve the energy
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efficiency of the building.

HVAC (heating, ventilation, and air conditioning) systems have a major impact on energy
usage. Proper selection, installation, operation, and maintenance of HVAC systems can yield
substantial energy savings, help control seasonal spikes in energy usage, and can improve

comfort and air quality in the building.

Ventilation

Opening the windows in the winter time is not required as the ventilation system with heat
recovery ensures an adequate supply of fresh air. The moisture generated in the house and
the indoor pollution are completely removed whether the residents open the windows or not.
In the summer time, the building is like a normal house where windows are opened at night
for cooling.

The maintenance requirements for the ventilation unit are the following: changing filters;
permanent use or shutdown with dry filters.

Since the building is essentially air-tight, the rate of air change should be optimized and

carefully controlled at 0.3 air changes per hour.

Heating

In the building, the period when heating does take place corresponds from mid-December to
mid-March (depending on the regional climate, usage and building details, this can vary by +
one month). Doors to unheated spaces or rooms should be closed to reduce heating. When the
occupants are not at home, the heating system must not be completely switched off.

During the rest of the time (summer Time), the heating is not in operation and the windows

are used to ventilate as described previously.

Lighting

Also lighting represents a large portion of electrical consumption for the building. If it is used
in a proper way it will provide benefits such as: instant energy savings, improved lighting
quality, and enhanced productivity, as well as experiencing the long term benefit of having
longer-lasting lamps that will reduce the maintenance expenses. The less efficient
incandescent light sources should be replace with LEDs (light-emitting diode) which have
lower energy consumption and longer lifetime, improved robustness, smaller size, faster
switching, and greater durability and reliability.

Lighting controls can further increase the energy savings, by automatically turning the
fixtures on and off, or by simply dimming the light output when natural light sources are

available.

Shading
Internal shading devices should be added on the windows facing south to have control over

the solar gain, natural light and glare. They should be adjustable and movable responding
easily to changing requirements and provide benefits in the regulation of insulation level of

the windows. At night they also reduce heat losses through the window.
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Passive House Verification

Building: |“LIPA Miljgprosjekt”
Location and Climate: |Linesgya ‘N - Os‘lo
Street:
Postcode/City: |Linesgya
Country: |Norge
Building Type: |Residential
Home Owner(s) / Client(s): [Sukhi + Thomas
Street:
Postcode/City:
Architect:
Street:
Postcode/City:
Mechanical System:
Street:
Postcode/City:
Year of Construction: 2012
Number of Dwelling Units: 1 Interior Temperature: 20.0 °C
Enclosed Volume V: 2100.0 m? Internal Heat Gains: 2.1 W/m?
Number of Occupants: 11.5
Specific Demands with Reference to the Treated Floor Area
Treated Floor Area: 402.0 m?
Applied: Annual Method PH Certificate: Fulfilled7)
Specific Space Heat Demand: 15 kWh/(m?a) 15 kWh/(m?a) Yes
Pressurization Test Result: 0.3 h- 0.6h" Yes
Specific Primary Energy Demand 2 2
(DHW, Heating, Cooling, Auxiliary and Household Electricity): 82 kWhl(m a) 120 kWh/(m a) Yes
Specific Primary Energy Demand 2
(DHW, Heating and Auxiliary Electricity): 50 kWh/(m a)
Specific Primary Energy Demand
Energy Conservation by Solar Electricity: 70 kWhl(mza)
Heating Load: 11 W/m?
Frequency of Overheating: % over ‘ 25 |°C
Specific Useful Cooling Energy Demand: kWh/(m?Za) 15 kWh/(m?2a) Yes
Cooling Load: W/m?
We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characteristic values of the building. The calculations signed:
with PHPP are attached to this application.

PHPP 2007, Verification
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Passive House Planning

AREAS DETERMINATION

Building:("LIPA Miljgprosjekt” ‘ kWh/(m?a)
Summary Average U-
Group Temp ] Building Element Overview Valuze
Nr. Area Group Zone Area Unit [Comments [WI(m?K)]
1 [Treated Floor Area 402.00 m? _|Living area or useful area within the thermal envelope
2 North Windows A 21.31 m? INorth Windows 0.785
3 East Windows A 712 m? [East Windows 0.753
4 |South A 35.50 m? Results are from the Windows worksheet. [South Windows 0.730
5 |West Windows A 3.40 m? |West Windows 0.777
6 Horizontal Windows A 0.00 m? [Horizontal Windows
7 [Exterior Door A 0.00 m? _|Please subtract area of door from respective building element [Exterior Door
8 Exterior Wall - Ambient A 360.20 m? _|Window areas are subtracted from the individual areas specified in the "Windows" worksheet. Exterior Wall - Ambient 0.086
9 Exterior Wall - Ground B 91.40 m? _|Temperature Zone "A" is ambient air. [Exterior Wall - Ground 0.099
10 JRoof/Ceiling - Ambient A 309.67 m? _|Temperature zone "B" is the ground. Roof/Ceiling - Ambient 0.081
11 |Floor Slab B 229.70 m? [Floor Slab 0.090
12 0.00 m? _|Temperature zones "A", "B","P" and "X" may be used. NOT "I"
13 0.00 m?_|Temperature zones "A", "B","P" and "X" may be used. NOT "I" Factor for X
14 X 0.00 m? _|Temperature zone "X": Please provide user-defined reduction factor (0 <f < 1): \ 75%
Thermal Bridge Overview W W/(mK)]
15 [Thermal Bridges Ambient A 0.00 m__|Units in m [Thermal Bridges Ambient
16  |Perimeter Thermal Bridges P 0.00 m_|Units in m; temperature zone "P" is perimeter (see Ground worksheet). [Perimeter Thermal Bridges
17 __[Thermal Bridges Floor Slab B 0.00 m__|Units in m [Thermal Bridges Floor Slab
18 |Partition Wall to Neighbour || 0.00 [ _m? [No heat losses, only considered for the heat load calculation. Partition Wall to Neighbour |
[Total Thermal Envelope | 1058.30 | m? | JAverage Therm. Envelope | 0.129
Area Input
Selection of the D
. i Corresponding Building | Nr. &
AreaNr.|  Building Element Description | ro! Assigned to Group Qt‘;g:"- x( [:‘] x [bm] + "’::"25?::,’] o ljtsr%r:mt?: 5 V\ﬁ::{::\:?;:roe:s )= ‘[‘,:‘i;‘ Element Assembly Wl
[Treated Floor Area 1 |Treated Floor Area 1 |x( X +| 402.00 | - )= 402.0
North Windows 2 North Windows 21.3 From Windows sheet 0.785
[East Windows 3 [East Windows 7.1 From Windows sheet 0.753
[South Windows 4 [South Windows Please complete in Windows worksheet only! 35.5 From Windows sheet 0.730
[West Windows 5  |West Windows 3.4 From Windows sheet 0.771
[Horizontal Windows 6 |Horizontal Windows 0.0 From Windows sheet 0.000
Exterior Door 7 Exterior Door X ( X + - )- U-Value Exterior Door
1 jnorth below ground 9 Exterior Wall - Ground 1 X ( X +] 25.00 - )- 0.0 = 25.0 1 0.099
2 jnorth above ground 1 8 Exterior Wall - Ambient 1 X ( X + 44.50 - ) - 11.4 = 33.1 2 0.093
3 jnorth above ground 2 8 Exterior Wall - Ambient 1 X ( X +| 81.90 - )- 6.0 = 75.9 3 0.083
4 jnorth roof 10 |Roof/Ceiling - Ambient 1 X ( X +] 142.80 | - )- 4.0 = 138.8 4 0.081
5 jeast below ground 9 Exterior Wall - Ground 1 X ( X +| 18.60 - )- 0.0 = 18.6 1 0.099
6 |east above ground 1 8 |Exterior Wall - Ambient 1 |x( X +| 11.30 |- )- 1.1 = 10.2 2 0.093
7 least above ground 2 8 [Exterior Wall - Ambient 1 x( X + 69.90 - )- 6.0 = 63.9 3 0.083
8 |east roof 10 [Roof/Ceiling - Ambient 1 [x( X +| 26.10 |- )- 0.0 = 26.1 1 0.081
9 |south below ground 9 |Exterior Wall - Ground 1 | x( X +| 33.40 |- )- 0.0 = 334 1 0.099
10 |south above ground 1 8  |Exterior Wall - Ambient 1| x( X +| 38.90 |- )- 5.5 = 334 2 0.093
11 |south above ground 2 8 |Exterior Wall - Ambient 1 [x( X +| 78,40 |- )- 26.0 = 524 3 0.083
12 |south roof 10 |Roof/Ceiling - Ambient 1 Ix( X +] 142.80 | - )- 4.0 = 138.8 4 0.081
13 |west below ground 9 Exterior Wall - Ground 1 X ( X +| 14.40 - )- 0.0 = 14.4 1 0.099
14 [west above ground 1 8  |Exterior Wall - Ambient 1 ]x( X +] 25.10 |- )- 0.0 = 251 2 0.093
15 |west above ground 2 8 Exterior Wall - Ambient 1 X ( X + 69.60 - )- 3.4 = 66.2 3 0.083
16 |west roof 10  |Roof/Ceiling - Ambient 1 X ( X + 5.90 - )- 0.0 = 5.9 4 0.081
17 |slab to ground 11 |Floor Slab 1 Ix( X +] 229.70 | - )- 0.0 = 229.7 5 0.090
18 x( X + - )- 0.0 = 0
19 X ( X + - )- 0.0 = 0
20 X ( X + - )- 0.0 = 0
21 X ( X + - )- 0.0 = 0
22 X ( X + N )- 0.0 = 0
23 X ( X + - )- 0.0 = 0
24 X ( X + - )- 0.0 = 0
25 X ( X + - )- 0.0 = 0
26 X ( x + - )- 0.0 = 0
27 X ( X + - )- 0.0 = 0
28 x( X + - )- 0.0 = 0
29 X ( X + - )- 0.0 = 0
30 x( X + - )- 0.0 = 0
31 X ( X + - )- 0.0 = 0
32 X ( X + - )- 0.0 = 0
33 x( X + - )- 0.0 = 0
34 X ( X + - )- 0.0 = 0
35 X ( X + - )- 0.0 = 0
36 x( X + - )- 0.0 = 0
37 X ( X + - )- 0.0 = 0
38 X ( X + - )- 0.0 = 0
39 x( X + - )- 0.0 = 0
40 X ( X + - )- 0.0 = 0
41 X ( X + - )- 0.0 = 0
42 X ( X + - )- 0.0 = 0
43 X ( X + B )- 0.0 = )
44 X ( x + - )- 0.0 = 0
45 X ( X + B )- 0.0 = )
46 X ( X + - ) - 0.0 = 0
47 X ( X + - )- 0.0 = 0
48 X ( X + - )- 0.0 = 0
49 X ( X + - ) - 0.0 = 0
50 X ( X + N )- 0.0 = 0
Flend

PHPP 2007, Areas
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Passive House Planning
AREAS DETERMINATION

Building:("LIPA Miljgprosjekt” ‘ kWh/(m?a)
Summary Average U-
o Building Element Overview Value
G,‘;“r:"’ Area Group Zz’:s Area Unit [Comments W/(m*K)]
1 [Treated Floor Area 402.00 m? _|Living area or useful area within the thermal envelope
2 North Windows A 21.31 m? INorth Windows 0.785
3 East Windows A 712 m? [East Windows 0.753
4 |South A 35.50 m? Results are from the Windows worksheet. [South Windows 0.730
5 |West Windows A 3.40 m? |West Windows 0.777
6 Horizontal Windows A 0.00 m? [Horizontal Windows
7 [Exterior Door A 0.00 m? _|Please subtract area of door from respective building element [Exterior Door
8 Exterior Wall - Ambient A 360.20 m? _|Window areas are subtracted from the individual areas specified in the "Windows" worksheet. Exterior Wall - Ambient 0.086
9 Exterior Wall - Ground B 91.40 m? _|Temperature Zone "A" is ambient air. [Exterior Wall - Ground 0.099
10 JRoof/Ceiling - Ambient A 309.67 m? _|Temperature zone "B" is the ground. Roof/Ceiling - Ambient 0.081
11 |Floor Slab B 229.70 m? [Floor Slab 0.090
12 0.00 m? _|Temperature zones "A", "B","P" and "X" may be used. NOT "I"
13 0.00 m?_|Temperature zones "A", "B","P" and "X" may be used. NOT "I" Factor for X
14 X 0.00 m? _|Temperature zone "X": Please provide user-defined reduction factor (0 <f < 1): \ 75%
Thermal Bridge Overview W W/(mK)]
15 [Thermal Bridges Ambient A 0.00 m__|Units in m [Thermal Bridges Ambient
16  |Perimeter Thermal Bridges P 0.00 m_|Units in m; temperature zone "P" is perimeter (see Ground worksheet). [Perimeter Thermal Bridges
17 __[Thermal Bridges Floor Slab B 0.00 m__|Units in m [Thermal Bridges Floor Slab
18 |Partition Wall to Neighbour || 0.00 [ _m? [No heat losses, only considered for the heat load calculation. Partition Wall to Neighbour |
[Total Thermal Envelope | 1058.30 | m? | JAverage Therm. Envelope | 0.129
Thermal Bridge Inputs
e User Deter-| [ Subtrac- Input of
The}mal ThDermaI_ Bridge G;‘oup Assigned to Group Quanti x| E‘i"edh : Length | Thermai:Bri;if_ge_ Heat Loss W
Bridge escription Ir. ty engt Length [m] oefficient Wi(mK)
[m] W/(mK)
[m]
1 [Ext. wall-basement 15 |Thermal Bridges Ambient 1 X ] 0.00 ) 0.00 Ext. wall -0.039
2 Int. wall-basement 17 |Thermal Bridges Floor Slab 1 x(| 0.00 ) = 0.00 Int. wall-basement 0.061
3 [Partition walls 15 [Thermal Bridges Ambient 1 x( ©0.00 ) = 0.00 [Partition walls 0.000
4 Interior ceilings 15 |Thermal Bridges Ambient 1 x(| 0.00 ) = 0.00 Interior ceilings 0.002
5 |partition wall-roof 15  [Thermal Bridges Ambient 1 x( 0.00 ) = 0.00 [Partition wall-roof 0.005
6 [Ext. wall-roof 15 [Thermal Bridges Ambient 1 x( ©0.00 ) = 0.00 Ext. wall-roof -0.061
7 |Ext. wall edge 15 [Thermal Bridges Ambient 1 x| 0.00 )= 0.00 Ext. wall edge -0.062
8 ( ) =
9 [{ =

X
X
X
X
X
X
X
X
X
X
8 X
9 X
0 X =
1 X )
22 X
23 X
24 X
25 X
26 X
27 X )
28 X
29 X
X
X
X
X
34 X
35 X
36 X
7 X
8 X
9 X )
X
4 X
4 X
4 X
4 X =
4 X =
4 X
4 X
48 X
49 X
50 X =
TBend

PHPP 2007, Areas
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Passive House Planning
U-LIST

Compilation of the building elements calculated in the U-Values worksheet and other construction types from databases.

Type
bly I Assembly Description Th:l'otal U-Value
No. ickness
m W/(m2K)
1 |wall below ground 0.655 0.10
2 |wall above ground 1 0.475 0.09
3 |wall above ground 2 0.575 0.08
4 |roof 0.559 0.08
5 |slab to ground 1.001 0.09
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21 Wood24-old 0.275 1.440
22 |Solid Brick 38-old 0.415 1.640
23 |Frameworkl8-old 0.210 1.800
24 [VerticalCoringBrick30-old 0.335 1.230
25 |PrecastConcrete-old 0.275 1.300
26 WoodenJoistCeiling-old 0.284 0.990
27 BasementFloor-old 0.242 1.230
28
29 |AW-ALS032-mas: alseco, exterior insulation compound system on masonry 0.500 0.100
30 |AW-ALS034/035-mas: alseco, exterior insulation compound system on masonry 0.500 0.110
31 |AW-ALS040/041-mas: alseco, exterior insulation compound system on masonry 0.500 0.130
32 |AW-ALGO32-mas: Alligator, exterior insulation compound system on masonry 0.500 0.100
33 |AW-ALG034/035-mas: Alligator, exterior insulation compound system on masonry| 0.500 0.110
34 |AW-ALG040/041l-mas: Alligator, exterior insulation compound system on masonry| 0.500 0.130
35 |AW-CAPO32-mas: Caparol, exterior insulation compound system on masonry 0.500 0.100
36 |AW-CAP034/035-mas: Caparol, exterior insulation compound system on masonry 0.500 0.110
37 |AW-CAP040/041l-mas: Caparol, exterior insulation compound system on masonry 0.500 0.130
38 |AW-FGHO035-lei: Fingerhaus, wooden beam load-bearing wall with ETICS 0.415 0.100
39 AW-FINO40-lei: Finnforest Merk, FJI-beam 0.404 0.120
40 |AW-GPT031-mas: Gisoplan-Therm 375/225, ICF from expanded clay 0.400 0.120
41 | AW-GRE050-mas: Greisel, exterior insulation compound system on porous concre 0.515 0.119
42 |AW-HEBO45-mas: Hebel, exterior insulation compound system on porous concret 0.470 0.140
43 |AW-HVHO035-mas: Heinz von Heiden, exterior insulation compound system on Yton 0.497 0.101
44 |AW-HVHO040-lei: Heinz von Heiden, lightweight wall with exterior insulation ¢ 0.453 0.094
45 |AW-ISR035-dws: isorast, insulating concrete form Dickwandstein 0.400 0.140
46 |AW-ISR035-sdw: isorast, insulating concrete form Superdickwandstein 0.463 0.110
47 AW-MARO35-mas: Marmorit, ETICS from limestone and PS 0.500 0.110
48 |AW-MARO40-mas: Marmorit, ETICS from limestone and MW 0.500 0.130
49 |AW-NUS035-mas: Naumann&Stahr, wooden lightweight elements with DokAW-beams 0.423 0.120
50 |AW-STO035-mas: Sto, ETICS from limestone and PS 035 0.495 0.110
51 |AW-STO040-mas: Sto, ETICS from limestone and PS 040 0.495 0.130
52 |AW-WOC250-mas: Wochner, ETICS from porous concrete and PS, 250 0.460 0.130
53 AW-WOC300-mas: Wochner, ETICS from porous concrete and PS, 250 0.510 0.110
54 |DA-ALS045-lei: alseco, lightweight roof 0.395 0.140
55 |DA-ALS040-Fla: alseco, Flachdach 0.515 0.130
56 |[DA-ALGO045-lei: Alligator, lightweight roof 0.395 0.140
57 |DA-ALGO040-Fla: Alligator, flat roof 0.515 0.130
58 DA-CAP045-lei: Caparol, lightweight roof 0.395 0.140
59 |DA-CAP040-Fla: Caparol, flat roof 0.515 0.130
60 DA-FGHO035-lei: Fingerhaus, lightweight roof 0.333 0.130
61 [DA-FINO40-lei: Finnforest Merk, lightweight roof 0.344 0.141
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Passive House Planning
U-VALUES OF BUILDING ELEMENTS

Wedge Shaped Building Element Layers and

Building:|"LIPA Miljgprosjekt” ‘ Still Air Spaces -> Secondary Calculation to the Right
1 ‘wall below ground
Assembly No. Building Assembly Description
Heat Transfer Resistance [m2K/W] interiorR_:|  0.13
exteriorR_: 0.00
Total Width
Area Section 1 AWw/(mK)]  Area Section 2 (optional) Aw/(mK)]  Area Section 3 (optional) A W/(mK)] Thickness [mm]
1.|cladding, spruce 0.130 15
2.homatherm holzflex 0.040 50
3./concrete, reinforced 2.500 250
4. |foamglas 0.040 340
5.
6.
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total 1R
| | | 655 |
U-Value: W/(mZK)
2 wall above ground 1
Assembly No. Building Assembly Description
Heat Transfer Resistance [m2K/W] interior RS‘ B 0.13
exteriorR_: 0.13
Total Width
Area Section 1 AWi(mK)]  Area Section 2 (optional) AWi(mK)]  Area Section 3 (optional) A W/(mK)] Thickness [mm]
1.|cladding, spruce 0.130 Fi5
2 |homatherm holzflex 0.040 50
3./osb-board 0.130 L&
4. homatherm holzflex 0.040 |stud, spruce 0.130 200
5./homatherm hdp-qll 0.042 160
6./homatherm ud-qll 0.046 35
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total 1R
| | [ 475 ]
U-Value: W/(mzK)
3 wall above ground 2
Assembly No. Building Assembly Description
Heat Transfer Resistance [m2K/W] interior Rs‘ B 0.13
exterior Rse:| 0.13
Total Width
Area Section 1 A Wi(mK)]  Area Section 2 (optional) A WimK)]  Area Section 3 (optional) A W/(mK)] Thickness [mm]
1.lcladding, spruce 0.130 15
2./homatherm holzflex 0.040 60
3./osb-board 0.130 15
4. |reisverk 0.130 60
5./homatherm holzflex 0.040 |stud, spruce 0.130 230
6./homatherm hdp-qll 0.042 160
7./homatherm ud-qll 0.046 35
8
Percentage of Sec. 2 Percentage of Sec. 3 Total /R
| | [57.5
U-Value: W/(mZK)

PHPP 2007, U-Values 110427linesgyaphpp.ods



Passive House Planning
U-VALUES OF BUILDING ELEMENTS

Wedge Shaped Building Element Layers and
“LIPA Miljgprosjekt” ‘ Still Air Spaces -> Secondary Calculation to the Right

Building:

‘ 4 ‘roof

Assembly No. Building Assembly Description

Heat Transfer Resistance [m2K/W] interiorR;:|  0.10
exteriorR_:| 0.10
Total Width
Area Section 1 AWi(mK)]  Area Section 2 (optional) AW/(mK)]  Area Section 3 (optional) A W/(mK)] Thickness [mm]
1.lcladding, spruce 0.130 15
2 |homatherm holzflex 0.040 50
3./losb-board 0.130 S
4 |homatherm holzflex 0.040 |rafter, spruce 0.130 225
5./sheating, spruce 0.130 19
6.[homatherm hdp-qll 0.042 200
7./homatherm ud-qll 0.046 35
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total 1R,
1 [(559
U-Value: W/(mzK)
5, slab to ground

Assembly No. Building Assembly Description

Heat Transfer Resistance [m2K/W] interior R ; 0.17
exteriorR_: 0.00
Total Width

Area Section 1 AWI(mK)]  Area Section 2 (optional) A Wi(mK)]  Area Section 3 (optional) A [Wi(mK)] Thickness [mm]
1.|homatherm holzflex 0.040 80
2./concrete, reinforced 2.500 120
3.pe-£film 0.400 1
4.glass foam gravel 0.090 800
5.
6.
7.
8.

Percentage of Sec. 2 Percentage of Sec. 3 Total 1R
\ - [[100.4 Jem
Uvalue: [ 0.000  |wir
6
Assembly No. Building Assembly Description
Heat Transfer Resistance [m?K/W] interior R :
exterior R__ :
Total Width

Area Section 1 AW/(mK)]  Area Section 2 (optional) AW/(mK)]  Area Section 3 (optional) A W/(mK)] Thickness [mm]
1.
2.
3.
4.
5.
6.
7.
8.

Percentage of Sec. 2 Percentage of Sec. 3 Total 1R

‘ | cm
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Passive House Planning

HEAT

LOSSES VIA THE GROUND

Ground Characteristics Climate Data
[Thermal Conductivity A 2.0 |W/(mK) Av. Indoor Temp. Winter T, 20.0 [cC
Heat Capacity pc 2.0 |MJ/(m3K) Av. Indoor Temp. Summer T, 25.0 [C
Periodic Penetration Depth d 3.17 m [Average Ground Surface TemperaturTgEve 6.1 °C
Amplitude of Tg,ave Tg‘ﬂ 10.6 [|C
Length of the Heating Period n 6.7 |months
Heating Degree Hours - Exterior G, 103.6 |kKh/a
Building Data Floor Slab U-Value Uf 0.090 |(W/(m?K)
Floor Slab Area A 229.7 |m? Thermal Bridges at Floor Slab Wl 0.00 WK
Floor Slab Perimeter P 67.6 |m Floor Slab U-Value incl. TB U/ 0.090 W/(m2K)
Charact. Dimension of Floor Slab B' 6.80 m Eq. Thickness Floor d, 222m
Floor Slab Type (select only one) Please choose one option only.
Heated Basement or Underground Floor Slab Unheated basement
Slab on Grade Suspended Floor
For Basement or Underground Floor Slab
Basement Depth z U-Value Belowground Wall UWB W/(mzK)
[Additionally for Unh dB Height Aboveground Wall h 0.00 m
Air Change Unheated Basement n 0.00 |nt U-Value Aboveground Wall Uw 0.000 |(W/(m?K)
Basement Volume V 0 m? U-Value Basement Floor Slab Ug 0.000 |W/(m?K)
[For Perimeter Insulation for Slab on Grade For Suspended Floor
Perimeter Insulation Width/Depth D m U-Value Crawl Space Crawi W/(m?K)
Perimeter Insulation Thickness dn m Height of Crawl Space Wall h m
Conductivity Perimeter Insulation )\n W/(mK) U-Value Crawl Space Wall Uw W/(m?K)
lArea of Ventilation Openings eP m?
Location of the Perimeter Insulation horizontal \Wind Velocity at 10 m Height \ 4.0 m/s
(check only one field) vertical x \Wind Shield factor fW 0.10 |
[Additional Thermal Bridge Heat Losses at Perimeter Steady-State Fraction ostat | 0.000 (WK
Phase Shift B months Harmonic Fraction Yo 0.000 W/K
Groundwater Correction
Depth of the Groundwater Table z, m Transm. Belowground EI. (w/o Ground) L., 27.37WIK
Groundwater Flow Rate dy m/d Relative Insulation Standard d/B' 3.20-
Relative Groundwater Depth z,/B' 0.44-
Groundwater Correction Factor G, 1.00687594 - Relative Groundwater Velocity 1/B' 0.12-
Basement or Underground Floor Slab
Eq. Thickness Floor Slab dt 222m Phase Shift B 1.44 months
U-Value Floor Slab U, 0.08 W/(m?K) Exterior Periodic Transmittance Lpe 8.81W/K
Eq. Thickness Basement Wall d, 20.20m
U-Value Wall U, 0.09 W/(m?K)
Steady-State Transmittance Lg 2410 W/K
Unheated Basement
Steady-State Transmittance Ls WIK Phase Shift B months
Exterior Periodic Transmittance Lpe WIK
Slab on Grade
Heat Transfer Coefficient Uu W/(m?K) Phase Shift B months
Eq. Ins. Thickness Perimeter Ins.  d' m Exterior Periodic Transmittance Lo WIK
Perimeter Insulation Correction AY W/(mK)
Steady-State Transmittance Ls WIK
Suspended Floor Above a Ventilated Crawl Space (at max. 0.5 m Below Ground)
Eq. Ins. Thickness Crawl Space dg m Phase Shift B months
U-Value Crawl Space Floor Slab Ug W/(m2K) Exterior Periodic Transmittance Lpe WIK
U-Value Crawl Space Wall & Vent. U>< W/(m?K)
Steady-State Transmittance Ls WIK
Interim Results
Phase Shift B 1.44 months Steady-State Heat Flow D 333.7W
Steady-State Transmittance LS 2410 W/K Periodic Heat Flow (Dharm 37.9W
Exterior Periodic Transmittance L 8.81 W/K Heat Losses During Heating Period Q 1824 kWh

tot

Ground Reduction Factor for "Annual Heat Demand" Sheet

Monthly Average Ground Temperatures for Monthly Method

Month 1 2 3 4 5 6 7 8 9 10 11 12 Average Val
Winter [ 53 | 45 [ 45 | 55 [ 70 | 88 [ 103 [ 114 [ 111 | 104 86 | 68 | 78
Summer [ 59 | 64 | 54 [ 64 | 76 | 94 [ 109 | 117 | 117 [ 107 92 | 74 | 84 |
Design Ground Temperature for Heat Load Sheet for Cooling Load Sheet 1.7

PHPP 2007, Ground
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Passive House Planning
GLAZING ACCORDING TO CERTIFICATION

for frame types, go to row: 71

Type
) No.‘ Y Glazing g-Value U -Value
WImK)
1 Triple-low-e Kr08 0.500 0.700
2 Triple-low-e Krl2 0.500 0.580
3 28 Low-E 0.51 N 52 - GUARDIAN Flachglas 0.520 0.510
4 37 iPlus 3S - INTERPANE 0.520 0.600
5
6 nordan energi 2s ssp/ar 0.370 0.500
7
8
9
10
11

PHPP 2007, WinType
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Passive House Planning
FRAME TYPE ACCORDING TO CERTIFICATION

for glazings, go to row: 2

Type U-Value Frame Dimensions Tgrei:;:' Tg:;';‘:'

Assr‘cleg.lbly Frame Frame Width - Left vg_idgtl'rl't- vé“::g“”' VXL(lt\r/‘e- Wopoeer W tation

W/(m?K) m m m m W/(mK) W/(mK)

1 standard PU on wood 0.59 0.135 0.135 0.175 0.135 0.049 0.005

2 junction PU on wood 0.59 0.070 0.125 0.125 0.125 0.049 0.005

3 wide PU on wood 0.59 0.150 0.150 0.175 0.150 0.049 0.005
4

5 nordan ntech0.7 0.72 0.105 0.105 0.105 0.105 0.035 0.010

6 batimet tm50 se 0.92 0.050 0.050 0.050 0.050 0.035 0.010
7
8
9
10
11
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Passive House Planning
VENTILATION DATA

Building:

“LIPA Miljgprosjekt”

Treated Floor Area A, m? 402 (Areas worksheet)
Room Height h m 2.5 (Annual Heat Demand worksheet)
Room Ventilation Volume (A .,*h) =V, m? 1005 (Annual Heat Demand worksheet)
Ventilation System Design - Standard Operation

Occupancy m?/P 35

Number of Occupants P 11.5

Supply Air per Person m3(P*h) 30

Supply Air Requirement m3/h 345

Extract Air Rooms Kitchen Bathroom Shower wC

Quantity al i, 0 2

Extract Air Requirement per Room m¥h 60 40 20 20

Total Extract Air Requirement m3/h 140
Design Air Flow Rate (Maximum) m¥h 392
Average Air Change Rate Calculation

Daily Operation Factors Referenced to Air Flow Rate Air Change Rate
Duration Maximum
Type of Operation h/d m*h 1/h
Maximum 1.00 392 0.39
Standard 24.0 0.77 302 0.30
Basic 0.54 211 0.21
Minimum 0.40 157 0.16
Average Air Flow Rate (m?¥h) Average Air Change Rate (1/F
EResidential Building Average value 0.77
Infiltration Air Change Rate according to EN 13790
Wind Protection Coefficients According to EN 13790
Several One
Coefficient e for Screening Class Sides Side
Exposed Exposed

No Screening 0.10 0.03

Moderate Screening 0.07 0.02

High Screening 0.04 0.01

Coefficient f 15 20

for Annual Demand: for Heat Load:

Wind Protection Coefficient, e 0.10 0.25
Wind Protection Coefficient, f 15 15 Net;}zs\g"#;“s? for v Air Permeability  dg,
Air Change Rate at Press. Test Ng, 1/h 0.30 0.30 1400 m? mg/(r
Type of Ventilation System
Balanced PH Ventilation Please Check for Annual Demand: for Heat Load:
Pure Extract Air
Excess Extract Air 1/h 0.00 0.00
Infiltration Air Change Rate Ny Res 1/ 0.042 0.104

Effective Heat Recovery Efficiency of the Ventilation System with Heat Recovery

X

Central unit within the thermal envelope.

Central unit outside of the thermal envelope.

PHPP 2007, Ventilation

Efficiency of Heat Recovery Nur 0.93
Transmittance Ambient Air Duct w W/(mK) 0.168 Calculation see Secondary Calculation
Length Ambient Air Duct m 1
Transmittance Exhaust Air Duct W W/(mK) 0.234 Calculation see Secondary Calculation
Length Exhaust Air Duct m 1 Room Temperature (°C)
Temperature of Mechanical Services Room °C 20 Av. Ambient Temp. Heating P. (°C)
(Enter only if the central unit is outside of the thermal envelope.) Av. Ground Temp (°C)
Effective Heat Recovery Efficiency Mgt 92.7%
Effective Heat Recovery Efficiency Subsoil Heat Exchanger
SHX Efficiency N 93%
Heat Recovery Efficiency SHX Neix 32%

20
-1.1
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Passive House Planning

SPECIFIC ANNUAL HEAT DEMAND

Climate:N - Oslo Interior Temperature: 20.0 °C
Building:“"LIPA Miljgprosjekt” Building Type/Use:[Residential
Location:|Linesgya Treated Floor Area A__,: 402.0 m?
per m?
Area U-Value Temp. Factor f, G, Treated
Building Element Temperature Zone m? W/(m2K) kKh/a kWh/a Floor Area
1Exterior Wall - Ambient A 360.2 * 0.086 * 1.00 * 103.6 | = 3192
2|Exterior Wall - Ground B 91.4 * 0.099 * 0.64 *| 103.6 | = 603
3/Roof/Ceiling - Ambient A 309.7 * 0.081 * 1.00 *| 103.6 |= 2601
4/Floor Slab B 229.7 * 0.090 * 0.64 *| 103.6 | = 1378
5. A * * 1.00 * =
6. A * * 1.00 * =
7. X * * 0.75 * =
8. Windows A 67.3 * 0.752 * 1.00 *| 103.6 |= 5245
9/Exterior Door A * * 1.00 * =
10Exterior TB (length/m) A * * 1.00 * =
11|Perimeter TB (length/m) P * * 0.64 * =
12/Ground TB (length/m) B * * 0.64 * =
Total of All Building Envelope Areas 1058.3 - kWh/(m?a)
Transmission Heat Losses Q, Toaf 13019 | | 324
A, Clear Room Height
m? m m?
Ventilation System: Effective Air Volume, V, [ 4020 ]*[ 2.50 |=[ 10050 |
Effective Heat Recovery Efficiency r]Eff
of Heat Recovery
Efficiency of Subsoil Heat Exchanger Ngx 32% Ny system [ Ny res
1/h 1/h 1/h
Energetically Effective Air Exchange n, ‘ 0.300 ‘(1 ‘ 0.95 ‘) +‘ 0.042 ‘ = | 0.057 |
V\/ n\/ CAlr Gl
me 1/h Wh/(m*K) kKh/a kWh/a KWhi/(m2a)
Ventilation Heat Losses Q, 1005 |*| 0057 |*| 033 |*| 1036 |=| 1049 | 48
Reduction Factor
Q, Q, Night/Weekend
kWh/a KWh/a Saving kWh/a kWhi/(m?a)
Total Heat Losses Q, ( 13019 [+ 1949 )| 10 |=] 14ees | | a2 |
Orientation Reduction Factor g-Value Area Radiation HP
of the Area See Windows Sheet  (perp. radiation)
m? kWh/(m?a) kWh/a
1.North 0.45 * 0.50 *| 21.31 |* 72 = 344
2East 0.41 * 0.50 * 7.12 * 132 = 191
3/South 0.57 * 0.50 *| 35.50 |* 418 = 4261
4West 0.39 * 0.50 * 3.40 * 242 = 161
5.Horizontal 0.40 * 0.00 * 0.00 * 233 = 0
kWhi/(m?a)
Available Solar Heat Gains Qg Toa| 4056 | | 123 |
Length Heat. Period Spec. Power g, A
kh/d dla Wim? m? kWh/a kWh/(m?a)
Internal Heat Gains Q, 0024 *| 205 [*| 2.10 [*] 4020 |=[ a4 | [ 103 |
kWh/a KWhi/(m2a)
Free Heat Q, Q + Q = | 9100 | | 22.6 |
Ratio of Free Heat to Losses Q. /Q = 0.61
Utilisation Factor Heat Gains ng (1 - (Q./Q)P) / (1 -(Q./Q)F) =
kWh/a kWhi/(m?2a)
Heat Gains Q, o *Q =[ e | | 219 |
kWh/a kWh/(m?a)
Annual Heat Demand Q,, Q-0 = 8 | [ 15 |
kWh/(m?a) (Yes/No)
Limiting Value Requirement met? Yes

PHPP 2007, Annual Heat Demand
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SPECIFIC SPACE HEATING

Passive House Planning

LOAD

Building:"LIPA Miljgprosjekt” Building Type/Use:[Residential
Location:(Linesgya Treated Floor Area A ;| 402.0 |m?2 Tempelrna:teurg 20 °C
Climate (HL):N - Oslo
Design Temperature Radiation: North East South West Horizontal
Weather Condition 1] -13.5 | °C [ 5] 20 [ 3 [ 15 [ 15 |wm
Weather Conditon 2|  -7.6 | °C [5 ] 5 [ 2] 5 | 5 |wm
Ground Design Temp.| 4.5 °c Area U-Value Factor TempDiff 1 TempDiff 2 P P2
Building Element Temperature Zone  m? WI(m?K) (eﬁ'c"gyf,,;,,) K K w w
1|Exterior Wall - Ambientl A | 360.2 * 0.086 * 1.00 * 33.5 or 276 1034 or 850
2|[Exterior Wall - Ground | B 91.4 * 0.099 * 1.00 * 15.5 or 15.5 = 140 or 140
3/Roof/Ceiling - Ambient | A 309.7 * 0.081 * 1.00 * 335 or 27.6 = 842 or 693
4/Floor Slab B | 229.7 * 0.090 * 1.00 * 15.5 or 15.5 = 321 or 321
5. A * * 1.00 * 335 or 27.6 = or
6. A * * 1.00 * 33.5 or 276 = or
7. X * * 0.75 * 33.5 or 276 = or
8/Windows A 67.3 * 0.752 * 1.00 * 335 or 276 = 1699 or 1397
9/[Exterior Door A * * 1.00 * 33.5 or 276 = or
10/Exterior TB (length/m) A * * 1.00 * 33.5 or 27.6 = or
11|Perimeter TB (length/m) P * * 1.00 * 15.5 or 15.5 = or
12/Ground TB (length/m) B * * 1.00 * 15.5 or 15.5 = or
13/House/DU Partition Wall I * * 1.00 * 3.0 or 3.0 = or
Transmission Heat Losses P R — R
Total = 4036 or 3401
Acen Clear Room Height
Ventilation System: m2 m m?*
Effective Air Volume, V,, 2020 | *+ [2.50] = 1005
N ! Nsix 2
Efficiency of Heat Recovery Ne 93% Heat Recovery Efficiency SHX Efficiency SHX or
of the Heat Exchanger
n,.Res (Heating Load) N gystem [ D
1/h 1/h 1/h 1/h
Energetically Effective Air Exchange n, [0.104 ] + [ 0.300 | *(1- [0.97 ] or 096 | )= [ 0114 ] oor 0.116
Ventilation Heating Load P,
v, n, n, Cy TempDiff 1 TempDiff 2 P,1 P, 2
m? 1/h 1/h Wh/(m*K) K K W W
1005.0 * 0.114 or 0.116 * 0.33 * 33.5 or 27.6 = 1273 or 1064
P.1 P 2
Total Heating Load P w w
Orientation Area g-Value Reduction Factor Radiation 1 Radiation 2 l"’s 1 Ps 2
the Area m? (perp. radiation) (see Windows worksheet) Wim? Wim? w w
1. [North 21.3 * 0.5 * 0.4 * 6 or 5 = 30 or 23
2. East 7.1 * 0.5 * 0.4 * 7 or 4 = 10 or 6
3. |South 35.5 * 0.5 * 0.6 * 28 or 10 = 287 or 98
4. [West 3.4 * 0.5 * 0.4 * 19 or 6 = 13 or 4
5. |[Horizontal * 0.0 * 0.4 * 15 or 5 = 0 or 0
Solar Heat Gain, P Total = o [1s ]
Spec. Power Aa P1 P 2
Internal Heat Gains P, Wim? m? w w
[ 16 | * | 402 o= ] 643 ] or 643
P 1 P.2
Heat Gains P, w w
Heating Load P, = w
Specific Heating Load P,/ A, = Wim?
Input Max. Supply Air Temperature| 52 °C °C
Max. Supply Air Temperature SSupplyMax 52 °C Supply Air Temperature Without Heating 3Supply‘Mm

For Comparison: Heating Load Transportable by Supply Air. P

PHPP 2007, Heating Load

Supply Air Max

= specific:

Wim?

(Yes/No;
Supply Air Heating Sufficient
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Passive House Planning

SUMMER

Climate:N - Oslo

Interior Temperature: 20 °C

Building:"LIPA Miljggrosjekf”

Building Type/Use:Residential

Location:|Linesgya

Treated Floor Area A, ;| 402.0 |m?

Spec. Capacity:] 132 |Wh/K pro m? TFA
OVerheLai:]i:}? 25 °c Area U-Value Red. Factor f ¢ Hg,mmer H€@t Conductance
Building Element Temperature Zone m? W/(m2K)
1|Exterior Wall - Ambien| A 360.2 * 0.086 * 1.00 = 30.8
2|Exterior Wall - Ground B 91.4 * 0.099 * 1.00 = 9.1
3/Roof/Ceiling - Ambient| A 309.7 * 0.081 * 1.00 = 251
4|Floor Slab B 229.7 * 0.090 * 1.00 = 20.7
5. A * * 1.00 =
6. A * * 1.00 =
7. X * * 0.75 =
8/Windows A 67.3 * 0.752 * 1.00 = 50.6
9/Exterior Door A * * 1.00 =
10/Exterior TB (length/m) A * * 1.00 =
11|Perimeter TB (length/m P * * 1.00 =
12/Ground TB (length/m) B * * 1.00 =
Exterior Thermal Transmittance, H, 106.6 |wK
Ground Thermal Transmittance, H, 297 [wiK
Aa Clear Room Height
Effective m2 m m?
Heat Recovery Efficiency Nir 93% Air Volume V, ‘ 402.0 ‘ * ‘ 2.50 ‘ = ‘ 1005
SHX Efficiency N, 93 ]
Summer Ventilation continuous ventilation to provide sufficient indoor air quality
Air Change Rate by Natural (Windows & Leakages) or Exhaust-Only Mechanical Ventilation, Summer: 1/h
Mechanical Ventilation Summer: | 0.30 |1/ [ ]with HR (check if applicable)
nL.r\a‘ nv‘syslem (DHR nV.Resl
1/h 1/h 1/h 1/h
Energetically Effective Airchange Rate n,, [ 0039 |+[ 0300 |*(1-[ 0000 ]y + [ o.000 | = [ 0.339 |
Vv Ny equifraction Chir
m? 1/h Whi(meK)
Ventilation Transm. Ambient H, 1005 | * | 0.060 * 0.33 = 20.0 WK
Ventilation Transm. Ground H, 1005 | * | 0.279 * 0.33 = 925  [wik
Additional Summer Ventilation for Cooling Temperature Amplitude Summer K
Corresponding Air Change Rate 1/h

Select: Window Night Ventilation, Manual
Mechanical, Automatically Controlled Ventilation

(for window ventilation: at 1 K temperature difference indoor - outdoor)

Minimum Acceptable Indoor Temperature "C

Orientation Angle Shading g-Value Area Portion of Glazing Aperture
of the Area Factor Factor Dirt (perp. radiation)
Summer Summer m? m?
1|North 0.9 * 0.57 * 0.95 * 0.50 * 21.3 * 70% 3.6
2|East 0.9 * 0.28 * 0.95 * 0.50 * 7.1 * 68% = 0.6
3.South 0.9 * 0.59 * 0.95 * 0.50 * 35.5 * 77% = 6.9
4 West 0.9 * 0.44 * 0.95 * 0.50 * 3.4 * 64% = 0.4
5|Horizontal 0.9 * 1.00 * 0.95 * 0.00 * 0.0 * 0% 0.0
6/Sum Opaque Areas 1.5
Solar Aperture Totall  13.0
Specif. Power g, Aa
W/m? m? W
Internal Heat Gains Q, 20 | oo [ 402 | = [ saa |

Frequency of Overheating h ..

If the "frequency over 25°C" exceeds 10%, additional measures to protect against summer heat waves are necessary.

Solar Load

KWh/d
Daily Temperature Swing due to Solar Load

PHPP 2007, Summer

:

Spec. Capacity Ara
1k Wh/(m?K) m?
1000 Il 132 ] o [ 402 )=

110427linesgyaphpp.ods
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Passive House Planning
SUMMER VENTILATION

Building:|"LIPA Miljgprosjekt” Building Type/Use:[Residential
Location:Linesgya Building Volume| 1005 m?3
Description 00 day 00 night 01 day 01 night 02 day 02 night
Fraction of Opening Duration 13% 0% 13% 100% 50% 100%
Climate Boundary Conditions
Temperature Diff Interior - Exterior 4 1 4 1 4 1 K
Wind Velocity 1 0 1 0 1 0 m/s
Window Group 1
Quantity 6 12 4 2 2
Clear Width 1.40 0.45 0.45 1.00 1.00 m
Clear Height 1.00 0.75 0.75 1.30 1.30 m
Tilting Windows? x X X X x
Opening Width (for tilting windows) 0.050 0.050 0.050 0.050 0.050 m
Window Group 2 (Cross Ventilation)
Quantity 4 4 4 1 1
Clear Width 1.00 0.90 0.90 1.00 1.00 m
Clear Height 0.55 0.70 0.70 1.30 1.30 m
Tilting Windows? x X X x x
Opening Width (for Tilting Windows) 0.050 0.050 0.050 0.050 0.050 m
Difference in Height to Window 1 0.00 0.00 0.00 0.00 0.00 m
Single-Sided Ventilation 1 - Airflow Volume| 120 0 122 19 49 24 m/h
Single-Sided Ventilation 2 - Airflow Volume| 37 0 47 21 25 12 m/h
Cross Ventilation Airflow Volume 305 0 302 40 103 35 m3/h
Contribution to Air Change Rate| 0.04 0.00 0.04 0.04 0.05 0.04 1/h

Summary of Summer Ventilation Distribution
Daily Average Air

Description Ventilation Type Change Rate
Nighttime Window Ventilation 0.04 1/h
Daytime Window Ventilation 0.04 1/h

1/h

PHPP 2007, SummVent 110427linesgyaphpp.ods



PASSIVE HOUSE PLANNING
SPECIFIC USEFUL COOLING DEMAND

MONTHLY METHOD

Climate:[N - Oslo Interior Temperature: 25 °Cc

Building:["LIPA Miljgprosjekt” Building Type/Use:Residential ‘

Location:Linesgya Treated Floor Area A 402 m?

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Heating Degree Hours - E]  23.3 20.8 19.8 15.6 11.3 77 7.0 7.9 11.0 14.8 18.7 225 181 [|kkh
Heating Degree Hours - G| 14.6 13.8 15.2 14.1 134 11.7 10.5 10.3 10.0 11.0 11.8 13.5 150 |kkh
Losses - Exterior 2951 2637 2506 1969 1437 973 891 1003 1388 1878 2372 2850 22857 |kwh
Losses - Ground 1790 1685 1861 1719 1635 1427 1284 1262 1226 1351 1444 1653 18338 |kwh
Losses Summer Ventilatio 943 841 773 582 398 262 244 270 385 541 720 896 6854  [kWh
Sum Spec. Heat Losses 141 12.8 12.8 10.6 8.6 6.6 6.0 6.3 75 9.4 11.3 134 119.5 _ [kWh/m?
Solar Load North 13 30 75 121 226 233 229 166 91 45 17 12 1257  [kWh
Solar Load East 3 9 22 35 58 56 53 41 24 12 4 2 319  [kwh
Solar Load South 241 469 730 745 994 821 877 821 672 446 295 190 7300 |kwh
Solar Load West 6 15 27 35 54 44 47 42 28 15 8 4 325  [kwh
Solar Load Horiz. 0 0 0 0 0 0 0 0 0 0 0 0 0 kWh
Solar Load Opaque 23 51 99 130 204 186 190 156 103 56 29 18 1244 [kWh
Internal Heat Gains 628 567 628 608 628 608 628 628 608 628 608 628 7395  |kwh
Sum Spec. Loads Solar + 2.3 2.8 3.9 4.2 54 4.8 5.0 4.6 3.8 3.0 24 2.1 444 kwh/im?
Utilisation Factor Losses 16% 22% 31% 39% 62% 73% 79% 73% 51% 32% 21% 16% 37%
Useful Cooling Energy De 0 0 0 0 1 6 122 6 0 0 0 0 135  [kWh
Spec. Cooling Demand 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.3 [kwh/m?

18
=
e
c 14
58
s o
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a=
w‘é 101
o=
s
| g 87
O
= £
.6 0 6,
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[o)]
nc 41
)
o]
o 2-
0,

PHPP 2007, Cooling

@ Sum Spec. Heat Losses

O Spec. Cooling Demand
Sum Spec. Loads Solar + In-
ternal
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Passive House Planning
COMPRESSOR COOLING UNITS

Climate:N - Oslo Interior Temperature Summer: 25 °C
Building:"LIPA Miljgprosjekt” Building Type/Use:[Residential
Location:Linesgya Treated Floor Area Al 402.0 m?
Aa Clear Room Height
Effective m? m m?
AirVolumeV, [ 402 | *[ 2.50 | =[ 1005 ]
nVsySlem mHR
1h Efficiency Humidity Rec. 1/h
Hygrically Effective Mech. Air Change Rate Summer ‘ 0.300 ‘ *(1- ‘) = 0.300
nv nat n\/‘Res nN\gh(Wmduws nN\ght ;mechanical
1/h 1/h 1/h 1/h
Direct Ambient Air Change Rate Summer 0.039 ‘ + ‘ 0.000 ‘ + ‘ 0.074 ‘ + ‘ 0.000 ‘ = ‘ 0.113 ‘
Ambient Air Change Rate Summer Total 0.41 1/h

ESupply Air Cooling

check as appropriate
On/Off Mode (check as appropriate) x
Minimum Temperature of Cooling Coil Surface 0 °C

l:lRecirculation Cooling
check as appropriate

On/Off Mode (check as appropriate) x
Minimum Temperature of Cooling Coil Surface 10 °C
Volume Flow Rate 300 m%h

[ ]Additional Dehumidification
check as appropriate

Max. Humidity Ratio 12 a/kg
Humidity Sources 2 g/(m2h)
Humidity Capacity Building 700 9/(g/kg)/m?
Humidity at Beginning of Cooling Period 8 alkg

l:lPanel Cooling

check as appropriate

sensible latent
Useful Cooling Demand 03 | [ o0
of which Sensible Fraction
Supply Air Cooling 0.3 0.0  |kwhi(m?a) 93.7%
Recirculation Cooling kWh/(m?a)
Dehumidification kWh/(m?a)
Remaining for Panel Cooling KWh/(m?a)
Total [ 03 | [ 0.0 Jwma
Unsatisfied Demand [ 00 ] [ 00 Jkwhima)

PHPP 2007, Cooling Units 110427linesgyaphpp.ods



Passive House Planning
COOLING LOAD

Building:|"LIPA Miljgprosjekt” Building Type/Use:[Residential

Location: Linesgya Treated Floor Area A _,:
Spec. Capacity| 132 \Wh/(m?K) (Enter in "Summer" worksheet.) Climate (Cooling Load):(Nord- und westdeutsches Tiefland, z # Ha
Ambient Air Sky Ground Radiation:  North East South West  Horizontal
Design Temperature] 24.0 | °c [ 14.2 | °c [ 11.7 |°C [ 100 [ 220 [ 210 | 220 350 Wim?
Area U-Value Factor TempDiff
Building Elements Temperature Zone  m2 Wi(maK) (e‘)\('c"g{s.,;..) K w
1/Exterior Wall - Ambient{ A | 360.2 * 0.086 | * 1.00 * -1.0 = -31
2/Exterior Wall - Ground | B 91.4 * 0.099 | * 1.00 * | -133 = -120
3/Roof/Ceiling - Ambient | A 309.7 * 0.081 * 1.00 * -1.0 = -25
4|Floor Slab B 229.7 * 0.090 * 1.00 * -13.3 = -274
5 A * * 1.00 * -1.0 =
6 A * * 1.00 * -1.0 =
7 X * * 0.75 * -1.0 =
8|Windows A 67.3 * 0.752 * 1.00 * -1.0 = -51
9Exterior Door A * * 1.00 * -1.0 =
10|[Exterior TB (length/m) A * * 1.00 * -1.0 =
11|Perimeter TB (length/m) P * * 1.00 * -13.3 =
12|Ground TB (length/m) B * * 1.00 * -13.3 =
13|/House/DU Partition Wall I * * 1.00 * 3.0
L siem W/K TempDiff K L, WK TempDiff K
14[Radiation Correction ] [ -60 ] * [ 0 ]+ 6.0 |]*[-108] = [ -59 ]

Transmission Heat Losses P Total =

Arca Clear Room Height

Ventilation System: m?2 m?
Effective Air Volume, V,, 402.0 * = 1005
Vent. Transm. TempDiff
WIK kKh/a w
Exterior ‘ 20.0 ‘ * ‘ -1.0 ‘ = ‘ -20 ‘
Ground [[92.5 | [ 133 | = [ -1228 |
Additional Summer Ventilation:
\Window Night Ventilation, Manual Corresponding Air Change Rate
Mechanical, Automatically Controlled Ventilation Minimum Indoor Temperature
KWh/d w
Heat Removal Cooling Design Day Window Ventilation ‘ -2.2 ‘ / ‘ 0.024 ‘ = ‘ -90 ‘
(from Cooling worksheet) Automatic Night Ventilation ‘ 0.0 ‘ / ‘ 0.024 ‘ = ‘ 0 ‘
Ventilation Heat Load P, Total =
Orientation Area g-Value Reduction Factor ~ Radiation P
of the Area m? (perp. radiation) W/m? W
1. [North 21.3 * 0.5 * 0.34 * 130 = 475
2. [East 7.1 * 0. * 0.16 * 198 = 114
3. |South 35.5 * 0.5 * 0.39 * 231 = 1592
4. [West 3.4 * 0.5 * 0.24 * 231 = 94
5. [Horizontal 0.0 * 0.0 * 0.40 * 350 = 0
6. ‘Sum Opaque Areas 381

Heat Gain - Solar Heat Load, P Total =

Spec. Power A P,
W/m? m? w
Internal Heat Load P, 3.1 ‘ * ‘ 402 ‘ = | 1246 |
Cooling Load P, P,+P,+P +P, = w
Specific Maximum Cooling Load P/ A_, = Wim?
Solar Load Time Spec. Capacity Arra
w h/d Wh/(m?K) me
Daily Temperature Swing due to Solar Load 2656.4 ‘ * ‘ 24 ‘ /( ‘ 132 ‘ * ‘ 402 ‘ y= [ 1.2 1 K

PHPP 2007, Cooling Load 110427linesgyaphpp.ods



HEAT DISTRIBUTION AND DHW

Passive House Planning

PHPP 2007, DHW + Distribution

SYSTEM

Building:"LIPA Miljgprosjekt” |
Location:|Linesgya ‘
Interior T 20 [’c
Building Type/Use:[Residential ]
Treated Floor Area A, 402 m?
Occupancy: 11.5 Pers
Number of Residences: 1
Annual Heat Demand g, | 6180 kWh/a
Length of Heating Period: 205 d
Average Heat Load P, 13 KW
Marginal Utilisability of Additional Heat Gains: 84% Parts
Warm Region Cold Region Total
Space Heat Distribution 1 2 3
Length of Distribution Pipes Ly, (Project) 0.00 m
Heat Loss Coefficient per m Pipe WY (Project) 0.528 W/(mK)
Temperature of the Room Through Which the Pipes 9, Mechanical Room 20 °c
Design Flow Temperature D 4 Flow, Design Value 35.0 °C
Design System Heat Load P heatng (exist /calc.) 2.0 kW
Flow Temperature Control (check) b3
Design Return Temperature b =0.714(9 ,-20)+20 30.7 °C
Annual Heat Emission per m of Plumbing Qe =W (O, t,,,0.024 24 Total 1.23 kWh/(m-a)
Possible Utilization Factor of Released Heat Ne 84% -
Annual Losses Q. =L, g%, - (1-ng) 0 0 0 0 |'(Wh/a
Specif. Losses Qe =3Q, /Ay, kWh/(mZa)
Utilisation Factor of Space Heat Distribution ho =a,/(9,*a)
DHW: Standard Useful Heat
DHW Consumption per Person and Day (60 °C) Vouw (Project or Average Value 25 Litres/P/d) 25.0 Litre/Person/d
Average Cold Water Temperature of the Supply 9 o Temperature of Drinking Water (10°) 10.0 °C
DHW Non-Electric Wash and Dish (Electricity worksheet) 0 kWh/a
Useful Heat - DHW Qu 6079 Wh/a
Specif. Useful Heat - DHW Yoy = Q! A kWh/(mZa)
DHW Distribution and Storage Warm Region Cold Region Total
Length of Circulation Pipes (Flow + Return) Lys (Project) 32.0 m
Heat Loss Coefficient per m Pipe W (Project) 0.182 W/m/K
Temperature of the Room Through Which the Pipes 8 Mechanical Room 20 °C
Design Flow Temperature D 4o Flow, Design Value 60.0 °C
Daily circulation period of operation. td,,, (Project) 18.0 hrd
Design Return Temperature 9 =0.875%(9,,-20)+20 55 °C
Circulation period of operation per year tere =3651td,,, 6570 h/a
Annual Heat Released per m of Pipe q7, =WE, 9t 44.8 kWh/m/a
Possible Utilization Factor of Released Heat Neorw Hoaing/365d * N 46.9% -
Annual Heat Loss from Circulation Lines Q, =Ly A% (T Ngome) 762 762 ||<Wh/a
Total Length of Individual Pipes Ly, (Project) 16.00 m
Exterior Pipe Diameter dy pie (Project) 0.012 m
Heat Loss Per Tap Opening Qingivicual =(Cyri20Vr20* oY) (I 0.0573 kWh/tap opening
Occupancy Coefficient N =n,,-3.365/n, 12577 Tap openings per year
Annual Heat Loss Qy = Moo Aincividual 7204 kWh/a
Possible Utilization Factor of Released Heat Ney caing/ 8760 N 46.9% -
Annual Heat Loss of Individual Pipes Q, =q, (105 382.7 383 Jkwh/a
Total 1,23
Average Heat Released From Storage P 100.0 w
Possible Utilization Factor of Released Heat Ne s Heaing/ 8760 N 46.9%
Annual Heat Losses from Storage Qg =P8.760 kh-(1-n ) 465.4 465 "(Wh/a
Total 1,2,3
Total Heat Losses of the DHW System Q. =Q,+Q,+Qq Wh/a
Specif. Losses of the DHW System Q. =Qu [ Aa kWh/(mZa)
Utilisation Factor DHW Distrib and Storage N = A / (Goran * G 79.1%
Total Heat Demand of DHW system Qo = Qo Qe 7689 Wh/a
Total Spec. Heat Demand of DHW System Agorm = annw T A kWh/(m2a)
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Passive House Planning
HOT WATER PROVIDED BY SOLAR

Building:|"LIPA Miljgprosjekt” Building Type/Use:[Residential ‘

Location:|Linesgya Treated Floor Area A, 402.0 m?

Solar Fraction with DHW Demand including Washing and Dish-Washing

Heat Demand DHW [ 7689 kWh/a from DHW+Distribution worksheet
Latitude: 59.9 |° from Climate Data worksheet
Selection of collector from list (see below): 8 Selection:
Solar Collector Area m?
Deviation from North 180 °
Angle of Inclination from the Horizontal 45 °
Height of the Collector Field 1 m
Height of Horizon Nyori m
Horizontal Distance Ayori m
Additional Reduction Factor Shading T her %
Occupancy 11.5  |Persons
Specific Collector Area 0.0 m?Pers

Estimated Solar Fraction of DHW Production 0%

Solar Contribution to Useful Heat 0 kWh/a Wh/(m?2a)

Secondary Calculation of Storage Losses

Selection of DHW storage from list (see below): 1 ‘Selection:
Total Storage Volume litre
Volume Standby Part (above) litre
Volume Solar Part (below) litre
Specific Heat Losses Storage (total) W/K
Typical Temperature DHW 60 °C

Room Temperature 20 °C
Storage Heat Losses (Standby Part Only) 0

Total Storage Heat Losses

— L VUL Y 1ISAal LUGU LUVSISU by vulal
£ -+-Total Monthly Heat Load DHW Production

5 Radiation on Tilted Collector Surface

E Monthly Solar Fraction

£

=

2

= 700 1.0

.

K]

o

(2]

>

K 600

- +0.8

e

]

>

o

(8] 500

°

g +0.6

-

= =
g 400 s
F tos %
& w
.g 300 K]
& a
= +0.2

I

o 200

k]

I}

3

- +0.0

3 100

T

<

2

g 0’_ i R LA Tt 77T T T 77T L re=- === re== === [ Tt T [ (i _"02

& January February March April May June July August September October November  December

PHPP 2007, SolarDHW 110427linesgyaphpp.ods



spo-ddydeAasaullzzi0L | Ayo110813 2002 ddHd

[wee J[o0fom [w] comf _swr ] T
Usi@eusem MHQ 01408|3-UON d8|qemaudy-uoN
Gy o TS i T m—r— T T
USIQRUSEM - OHI08|F-UON MHA
0 0 0 L
0 0 0 L
0 0 0 L
4aUI0
991€ €LLL ELTT ~ [Fwouoerg xny [ejo)]
1661 V.S = %001 |« |PLG = dGSLL[« (dy] 00} [«] 007} |- uw 0S5 |[ } [[ | [pe 'seoueyddy |lews
Go¢el S0S = %001 | « |08 = dSLL|« Edw| G670 [«] 00°L |« m 08 || L || L ppuonosig sswnsuog
1181 €69 = %001 | - [£69 = dSii|s (edw] 062 [~ 00°) | %08 Moz (L[] bunybry
0 [ o ] %0 . osoutong - Aol
LoLe 6vLL = %001 |« |6¥7LL = dGLh[« (dr| 005 |- 00°L |« esnumy 0270 [ b | ‘yum Bupjoo)
0 0 = %001 |~ 10 = HH L |« ep G9€ [+ 00°L |~ PUMY 0L 0 || b | Jun pauIqUIo 10
88Y 181 = %001 |~ |L8L = HH[ L |« ep G9€ [+ 060 |- PUMY GG°0 || O | Buizeaiy
9.2 4] = %001 |« |20L = HH L |« ep| G9€ |[«| 00°L |- Pumy 8270 || | | Buneseblyey
0 0o |=([vo0 |-v.[ 1e0 ]|.([oo0]n. %001 .0 = deu|. @[ 26 |.] 090 |- ssnumi| 000 || 0 £q pownsuas e
0 0 < |00k %0 0 = 09°0 — BulSaYIoI0
0 0 - %0 | o = dgit|. (| 26 |.| 880 | [ sy | esnuw{00°0][ 0 | ‘uim Buikig sawoig)
_ _n ( _ _.5* 2o |«(| so0 _+C x %0 M uonoaULOY J8jep PIoD)|
6,91 229 = %001 | « [229 = dgit|. eda]| 26 |.] 00T |- asnumi G670 | Buiysepm seuio|D)
[ |=(| |-0:[ zvo ].(Jogo]+n- %0 . 1ooUUOD) 19} PIOD)
%44 128 = %001 | - [L28 = dgi|. | s9 |.] 001 |« asnumi 0T " T | Buiysemusiq
o3 o ] - 2 c s
52 2l e (52 ].os : s B ||.E| | < || 3 g 1123)|s
g8 83 2 3% gg =a s 2 =2 g 3 B 3 |22 8
a2 am iy 8¢ 32 =3 gm 2 pg 8 < S o |[23[|5 uopeoydd
—m -9 3 3< D3 == 2o o Sm @ & 5 & A NN fedljddy|
W H W Mv Q ® le 2 3 g El 2 3 L2 mu 3 g w = M 5
Zg 23 S g - 5 5 5 g 3 = g ENIEEIE
8% 5 g 3 > s s e
o <
143 €l cl L ol 6 eg 8 L 9 S 14 € 4 3 N uwnjoy
L2 7 7 L2 7 :MHQ/BunesH aoedg Joj Jaue) Abisug) %1€ BunesH oney souewiopad [eulbiep| (e;w)ymy QT  duewa( jesH [enuuyj
UMY i se9 |einjeN YA MHQ oney aouewlopad |eulbiep| W ZOW ealy Bua
UMOHIA L'z Apouoei3 :s10j0e4 ABIou3 “wid| USIQBUSEM MHQ JO UOIORIS JBJ0S d 61T suossad
HH T SpIOYaSNoH #

L,3eLsoxds LTI ¥aIT, [Buping

ANVINIA ALIDI¥LO3T
Buluue|d 9SNOH aAIssed




spo-ddydeAasaullzzi0L L

Ayouyoe|3 xny ‘2002 ddHd

- ez
[ o1 || e | €LL
_ 0 _ _ 0 _u_ 9.'8 _ / _ (O 0 _u _.__.__ l _ * _ 0l |« _ 00} |+« s_;e; o€ 7 7 0 7 7 0 7 _ Ayouoa)3 xny .ow_s__
HOLIO8[F "XNY "OSIN
_ 0 | | 0 |=| o8 |/| 90 |- 0 |= _ ) | e 8y o [oot]. M wo || 1 [[ 0 ][ Awmoemxnyeog
M dwing MHQ JBI0S 33 JO 1amod pajey au} Jejug
_ 0 | [ o ]<[ v |/ 01 - 0 = | ! | . ew| 00 ]« [oob]. M oz || o |[ 0 ][ #®eu3xnveresmnd
M Peo %00} je uonduinsuod Ajouios|3 ssiiog
_ 0 | [ o ][ v /[ 01 ] 0 = ] | - e[ 9z |« [o00b]. M 8 |[ o || o | [mnadungpeorspend]
M dwnd 8y} Jo Jamod pajey 8y} Jeg
_ 001 | [ ¢ ]=[ ore /[ 90 |- g = ! | - ew| 29 ]« [oob]. M 9 || t [[ v [ dunduonenoug]
M 9 dwngd jo uondwnsuo) Jamod abeiany Jeyug
WaIsAs MHA
_ 0 || o || v |/] o1 | 0 = | ) | . ew{ 000 |. [o00L|. M sz 0 || 0 | [wto8een-s6ieug xny
M peo %0¢ Je uondwinsuod Ajouos|3 Jaliog
_ 0 | [ o ]=[ v /[ 01 |- 0 E ! | . e 6% ] 20 . w1z ]| t |[ o |[  dunduopemo)
1 M TZ |dwnd ausjo 1emod pajey ey} Jejul
(0/1) paljou0duN/PaII0HUOD Wa)SAS bunesH
e o |=| v /| o1 |- 8. = ) cem| 10 |. 0ot |- M vez I - Ty —
GSZl OH 0} UOINGLIUOD JSWWINS OU 1214 = W G001 . ew| 6€ [« | OE0 |- swum| ovoO 1 1 uone|IUsA Jawwng|
0091 Kous|oiye A1on02a1 ey Ul paIapISuod €69 = W S00lL « e B'v « Ul 00 |+ <ewum| O¥O T T uone|iua/ JaJuIp)
WIBISAS Uone[us/\
m o
o3 < o 0] c =
g3 03 o8 52 g & g = 2 || 25 || ¢
5B g8 3o 85 =3 g o 5 3 83 8
a2 38 sg R =g 3 3 g o 23 s uopeoyddy]
23 2z 23 15 sg 8 £ g S 22| 2
33 2P BE. 22 3 2 s 8 g S 3
g= 3 3 o g g & e3
43 ol 6 8 A 9 S 14 € 4 3 N uwnjod
Do G¢g ainjesedwa ] moj4 ubise(| W 00TI2C BSWN|OA paso|ouy| s
B/UM 689L Puewaq jesH wasks MHA Qo ©°E= woy XH Bunsoyeq HH 1 siun Buliemd| v
M IS Jamod pajey Jajiog| -y 0€E°0 ajey abuey) Jiy| W | GOO0T BWNIOA JIy| €
(B W)U ST puewa(q jeeH soedg [enuuy] e/yy Gg'e Jawuwing wajsAg Juap uonesadQ p | 50z pouad bunesH| z
YMY/UM L°Z Ayouyoe)3 - Jojoe4 ABreus Alewnd e/yy 16’ JBWINN WB)SAS "Jus uoiesadQ W | Zow ealy Buinr|f v

ALIJINLO3T3 AdVITIXNY

Buluue|d asSnoH aAIssed

L3NeLs0xdeLTTH YaIT.

-Buipiing




PHPP 2007, PE Value

Passive House Planning

PRIMARY

ENERGY VALUE

Building: "LIPA Miljgprosjekt” \ Building Type/Use:Residential
Location:|Linesgya | Treated Floor Area A, 402 me
Space Heat Demand incl. Di 15 lkWh/(m?a)
Useful Cooling Demand:| 0 kWh/(m?a)
" " Emissions
Final Energy Primary Energy CO,-Equivalent
KWh/(m?a) KWh/(m?a) kg/(m’a)
CO, & Fact
Electricity Demand (without Heat Pump) PE Value BosEquaiont)
Covered Fraction of Space Heat Demand (Project) [ 0% KWhikWh gkWh
Covered Fraction of DHW Demand (Project) [ 0% 2.7 680
Direct Electric Heating Qe 0.0 0.0 0.0
DHW Production, Direct Electric (without Wash&Dish) Quuyee  (DHWDistribution, SolarDHW) 0.0 0.0 0.0
Electric Postheating DHW Wash&Dish (Electricity, SolarDHW) 0.0 0.0 0.0
Electricity Demand Household Appliances Qe (Electricity worksheet) 11.6 31.2 79
Electricity Demand - Auxiliary Electricity 2.9 7.9 2.0
Total Electricity Demand (without Heat Pump) 14.5 39.1 9.8
CO,-Emission Factor
Heat Pump PE Value (CO,Equivalent)
Covered Fraction of Space Heat Demand (Project) [ 100% KWhikwh gkWh
Covered Fraction of DHW Demand (Project) [ 100% 2.7 680
Energy Carrier - Supplementary Heating Electricity 2.7 [ 680
Annual Coefficient of Performance - Heat Pump Separate Calculation 3.20
Total System Performance Ratio of Heat Generator Separate Calculation 0.45
Electricity Demand Heat Pump (without DHW Wash&Dish) Qe 15.7 42.3 ‘ 10.7
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 \ 0.0
Total Electricity Demand Heat Pump 15.7 423 I 10.7
COE Fact
lcompact Heat Pump Unit e Value 160:,“5‘25:.1"5 ;Zo'
Covered Fraction of Space Heat Demand (Project) [ 0% KWh/kWh gkWh
Covered Fraction of DHW Demand (Project) [ 0% 2.7 680
Energy Carrier - Supplementary Heating 2.7 680
COP Heat Pump Heating (Compact worksheet) 0.0
COP Heat Pump DHW (Compact worksheet) 0.0
Performance Ratio of Heat Generator (Verification) (Compact worksheet)
Performance Ratio of Heat Generator (Planning) (Compact worksheet)
Electricity Demand Heat Pump (without DHW Wash&Dish) Qe (Compact worksheet) 0 0.0 I 0.0
Non-Electric Demand, DHW Wash&Dish 0.0 0.0 | 0.0
Total Compact Unit (Compact worksheet) 0 0.0 | 0.0
" CO,-Emission Factor
Boiler PE Value (COEquivalent)
Covered Fraction of Space Heat Demand (Project) [ 0% KWhkWh gkWh
Covered Fraction of DHW Demand (Project) [ 0% 0.2 50
Boiler Type (Boiler worksheet) ]
Utilisation Factor Heat Generator (Boiler worksheet) 0%
Annual Energy Demand (without DHW Wash&Dish) (Boiler worksheet) 0.0 0.0 \ 0.0
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 | 0.0
Total Heating Oil/Gas/Wood 0 0.0 | 0.0
- CO,-Emission Factor
District Heat PE Value (CO,Equivalent)
Covered Fraction of Space Heat Demand (Project) 0% KWh/KWh gkWh
Covered Fraction of DHW Demand (Project) [ 0% 0.7 -70
Heat Source (District Heat worksheet) |
Utilisation Factor Heat Generator (District Heat worksheet) 95%
Heat Demand District Heat (without DHW Wash&Dish) (District Heat worksheet) 0.0 0.0 \ 0.0
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0 | 0.0
Total District Heat 0.0 0.0 | 0.0
CO,-Emission Factor
jOther PE Value (CO,Equivalent)
Covered Fraction of Space Heat Demand (Project) [ 0% KWh/kWh gkWh
Covered Fraction of DHW Demand (Project) [ 0% 0.2 55
Heat Source (Project) Wood
Utilisation Factor Heat Generator (Project) 74%
Annual Energy Demand, Space Heating 0.0 0.0 0.0
Annual Energy Demand, DHW (without DHW Wash&Dish) 0.0 0.0
Non-Electric Demand, DHW Wash&Dish (Electricity worksheet) 0.0 0.0
Non-Electric Demand Cooking/Drying (Gas) (Blatt Strom) 0.0 0.0
Total - Other 0.0 0.0
COE F:
lcooling with Electric Heat Pump PE Value éojg‘fu""v"a,;f;"'
KWhkWh gkWh
Covered Fraction of Cooling Demand (Project) 100% 2.7 680
Heat Source Electricity
Annual Cooling COP 3.3
Energy Demand Space Cooling 0.1 0.3 | 0.1
Heating, Cooling, DHW, Auxiliary and Household Electricity 30.3 | 81.7 | 20.6
Total PE Value 81.7 KWh/(m?a)
Total Emissions CO,-Equivalent 20.6 gl(m?a) (Yes/No)
Primary Energy Requirement 120 kWhi(mea) Yes
Heating, DHW, Auxiliary Electricity (No Household Applications) 18.6 | 50.2 | 12.6
Specific PE Demand - Mechanical System 50.2 kWhi(mza)
Total Emissions CO,-Equivalent 12.6 g/(m?a)
ISolar Electricity kWh/a PE Value (Savings) | CO,-Emission Factor
Planned Annual Electricity Generation Separate Calculation ‘ 14000 KWh/KWh gkWh
0.7 250
Specific Demand 34.8 244 8.7
PE Value: Conservation by Solar Electricity 69.7 kWhi(m?a)
CO,-Emissions Avoided Due to Solar Electrici 15.0 g/(m?a)
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Passive House Planning

COMPACT UNIT WITH EXHAUST AIR HEAT PUMP

(Calculation from Values Measured in the Laboratory Test for Unit Certification)

Building:"LIPA Miljgprosjekt”

Location: Linesgya

Covered Fraction of Space Heat Demand
Space Heat Demand + Distribution Losses

Solar Fraction for Space Heat

Effective Annual Heat Demand

Covered Fraction of DHW Demand
Total Heat Demand of DHW system
Solar Fraction for DHW

Effective DHW Demand

Selection of Compact Unit (Data Inputs from Row 173):

Measured Values from Laboratory Test
Ventilation
Effective Heat Recovery Efficiency

Electric Efficiency

Heating

Ambient Air Temperature
Measured Thermal Power Heat Pump Heating

Measured COP Heating

DHW
Ambient Air Temperature

Measured Thermal Power DHW Storage Heating-Up
Measured Thermal Power DHW Storage Reload
Measured COP DHW Storage Heating-Up

Measured COP DHW Storage Reload
Standby (Inputs required only if different from storage reload)

Ambient Air Temperature
Measured Thermal Power Heat Pump Standby

Measured COP Standby

Specific Heat Loss Storage incl. Connections

Average Storage Temperature in Standby Mode

Heat Pump Priority

Efficiency SHX Exhaust Air Mixing

Heat Recovery Efficiency SHX Exhaust Air Mixing (if applicable)

Volume Flow Rate of Added Exhaust Air (if applicable)

Heat Supplied by Direct Electricity
Space Heat Supplied by HP

Winter DHW Supplied by HP

Winter Standby Heat Supplied by HP
Summer DHW Supplied by HP

Summer Standby Heat Supplied by HP

Performance Ratio of Heat Generator, DHW & Space Heating

Annual Coefficient of Performance

Final Energy Demand Heat Generation

Annual Primary Energy Demand

Annual CO,-Equivalent Emissions

PHPP 2007, Compact

Building Type/Use:[Residential
Treated Floor Area A, 402 m?
(PE Value worksheet) 0%
Q,+Q,, . (DHW+Distribution) 6180 kWh
Nsojar, 1 (Separate Calculation) 0%
Q=0 (1N 1) 0 KWh
(PE Value worksheet) 0%
Qi (DHW+Distribution) 7689 kWh
Nsoter, prw (SOlArDHW worksheet) 0%
Qo= Qosn (1Mot orw) 0 kWh
Ny (Test Stand) 80%
(Test Stand) 0.43 \Wh/m*
Test Point 1 Test Point 2 Test Point 3 Test Point 4
Tam -5.9 2.0 8.1 °C
P e ang 1.02 1.18 1.49 KW
COPeaing 1.52 1.41 1.91 N
Test Point 1 Test Point 2 Test Point 3 Test Point 4
Ty 2.0 10.0 20.0 °C
P sestog ) 1.41 1.76 2.05 KW
. 117 1.64 1.94 W
COP o eaing up 1.90 2.30 2.70 -
COP g reiond 1.45 1.97 2.25 -
Test Point 1 Test Point 2 Test Point 3 Test Point 4
Tam 2.0 10.0 20.0 °C
r— 117 164 2.05 kW
COP iy 1.45 1.97 2.25 N
U™ A gy (Test Stand) 2.00 WK
Toraw sunaey (TSt Stand) 36 °C
(please check as appropriate) (Manufacturer, Techn. Data) DHW Priority| X Heating PriorityD
Room Temperature (°C) 20
Av. Ambient Temp. Heating P. (°C) -1
Av. Ground Temp (°C) 6
NChix 50%
Nsix ada (Design Value) 17%
V4 (Test Stand) 150 m/h
Qe 0 kWhia
Qi peatng 0 kWhia
[ — 0 kWh/a
[T —— 0 kWh/a
Qo b summer 0 kWh/a
Qi standby.summer 0 kWh/a
cop
kWh/a kWh/(mZ?a)
Qs
kg/a kg/(m?2a)
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Passive House Planning

EFFICIENCY OF HEAT GENERATION

Building:|"LIPA Miljgprosjekt”

Location:|Linesgya

Covered Fraction of Space Heat Demand
Space Heat Demand + Distribution Losses

Solar Fraction for Space Heat
Effective Annual Heat Demand
Space Heat Demand without Distribution Losses

Covered Fraction of DHW Demand
Total Heat Demand of DHW system
Solar Fraction for DHW

Effective DHW Demand

Boiler Type

Primary Energy Factor

CO,-Emissions Factor (CO,-Equivalent)

Useful Heat Provided

Max. Heating Power Required for Heating the Building
Length of the Heating Period

Length of DHW Heating Period

Use characteric values entered (check if appropriate)?|:|

Design Output

Installation of Boiler (Outdoor: 0, Indoor: 1)

Input Values (Oil and Gas Boiler)

Boiler Efficiency at 30% Load

Boiler Efficiency at Nominal Output

Standby Heat Loss Boiler at 70 °C

Average Return Temperature Measured at 30% Load
Input Values (Biomass Heat Generator)

Efficiency of Heat Generator in Basic Cycle

Efficiency of Heat Generator in Constant Operation
Average Fraction of Heat Output Released to Heating Circuit
Temperature Difference Betw. Power-On and Power-Off
For Interior Installations: Area of Mechanical Room

Useful Heat Output per Basic Cycle

Average Power Output of the Heat Generator

Utilisation Factor Heat Generator Heating Run
Utilisation Factor Heat Generator DHW Run

Utilisation Factor Heat Generator DHW & Heating

Final Energy Demand Space Heating
Final Energy Demand DHW
Total Final Energy Demand

Annual Primary Energy Demand

Annual CO,-Equivalent Emissions

PHPP 2007, Boiler

Building Type/Use:

Treated Floor Area A,

(PE Value worksheet)
Q,+Q,.. (DHW+Distribution)

Nsotar, 1 (Separate Calculation)

QH‘W\=QH*(1 Mo, W

Q,, (Annual Heat Demand)

(PE Value worksheet)
Qo (DHW-Distribution)

Neolar, oHW (SolarDHW worksheet)

QDHW‘WFQDHW*('] Nsotar, o1)

(GAS, OIL, WOOD)

Residential
402 ‘mz
0%
6180 kWh
0%
0 kWh
6180 kWh
0%
7689 kWh
0%
0 kWh

(Project) ig (Direct and Indirecft Release of Heat) 7
(Data worksheet) 0.2 kWh/kWh
50 g/kWh
Quee kWha
Py, (Heating Load worksheet) 4.33 kW
te 0 h
tonw 8760 h
Project Data Standard Values
P ominal (Rating Plate) 3 kW 15 KW
0 0
Project Data Standard Values
N 30y (Manufacturer)
N 1009, (Manufacturer)
Qg 7o (Manufacturer)
9 444, (Manufacturer) °C
Project Data Standard Values
Nz (Manufacturer) 72% 72%
Ngo (Manufacturer) 80% 80%
Z,1c.m (Manufacturer) 0.5 0.5
AY (Manufacturer) 10 K 10
A, i (Project) 0 m? 0 m?
QN,GZ (Manufacturer) 2.7 2.7
Qy,, (Manufacturer) 1.5 KW 1.5
Pgr =y M 0%
hTW‘g.K =n100%/f®‘TW 0%
hyx 0%
kWh/a kWh/(m?a)
QFlnaI, HE = QH,wi* eH.g,K 0
QFinaI,DHW = QWW.wi* eTW‘g.K 0
QFinaI = QF["II,DHW* QFInaI,HE 0 0-0
0 0.0
kgla kg/(m?a)
| 0 | [o0 |
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Building:|"LIPA Miljgprosjekt”

Location:|Linesgya

Covered Fraction of Space Heat Demand

Annual Heat Demand kWh/a

Solar Fraction for Space Heat

Effective Annual Heat Demand

Covered Fraction of DHW Demand

DHW Demand

Solar Fraction for DHW

Effective DHW Demand

Heat Source

Primary Energy Factor
CO,-Emissions factor (CO,-Equivalent)

Utilisation Factor Heat Transfer Station

Final Energy Demand Heat Generation

Annual Primary Energy Demand

Annual CO,-Equivalent Emissions

PHPP 2007, District Heat

Q

H

r]Solar, H

QH‘leQH*('I-nSoIar, W

Q

DHW

nSo\ar‘ DHW

Q

- *
DHW‘Wl_QDHW (1-n Solar, orw)

na‘HX

final

=Q

DISTRICT

Use

Passive House Planning
EFFICIENCY OF

HEATING STATIONS

Building Type/Use:

Residential

Treated Floor Area A, 402 m?
(PE Value worksheet) 0%
(DHWH+Distribution) 6180 kWh
(Separate Calculation)
0 kWh
(PE Value worksheet) 0%
(DHW+Distribution) 7689 kWh
(SolarDHW worksheet) 0%
0 kWh
(Data worksheet) 0.7 kWh/kWh
(Data worksheet) -70 g/kWh
| 95%
kWh/a kWh/(m?Za)
" €om 0 0.0
0 0.0
kg/a kg/(m?a)
0 0.0

110427linesgyaphpp.ods
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