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Abstract and conclusion

The new residential buildings at Hertings Gard in Falkenberg are built and owned by the
local municipal housing company, Falkenbergs Bostads AB (FaBo) during 2007-2010. It is a
good example of when knowledge of Passive house technology combined with good energy
planning and project management can result in multi-storey houses with energy rating under
50kWh/m?. The multi-storey houses at Hertings Gard have innovative solar air heating sys-
tems connected to the ventilation system that is quiet unique. The solar air heating system
contributes to the buildings energy supply by preheating the ventilation supply air. (The solar
air is part of another project in Energy in Minds).

This evaluation is based on metered energy used for space heat, domestic hot water, elec-
tricity for building service and domestic electricity for two of the multi-storey houses during
2009, House 18 and 19. The result is presented as monthly uses and compared with initial
project specifications and some other parameters. The total initial energy specifications set
by Concerto/Energy in Minds and FaBo for the houses are almost reached. Results are for
House 18 and 19, 76,8 and 77,5 kWh/m?. (Specification 75 kWh/m?) This is total use of pur-
chased energy. (excl. lighting at parking lots, not corrected after Swedish statistical normal
year.) If we exclude the domestic energy use, the results looks as follows, House 18 47,8 and
House 19 45,9 kwWh/m?.(Specification: 50 kWh/m?). The used domestic energy for 2009 is
varying a lot (House 18 from about 650 kWh up to 6500 kWh) between the apartments and
is in total roughly 20% more than was expected in the project. A conclusion is that domestic

energy i s most of rmividual reedsrarel bebavidr. Armtherenelgye t enant 6 s

specification that is not fully reached is the electricity for building service which is slightly
more than specified in the project. The efficiency of the ventilation system is analyzed (with
Specific Fan Power, SFP=2,80) which is relatively high compared to recommendations in
National Swedish building code. This is probably a consequence of the chosen ventilation
system with functions such as individual indoor temperature control. This function needs a
design of the ventilation system that causes more power drops and therefore also more power
than a more traditional and centralized ventilation system. The energy used for domestic hot
water (DHW) is about 26% lower than specified in the project. (14,75 KWh/m?, year vs 20
kWh/ m?, year).The metered average specific DHW use at Hertings Gard is 0,27 m*/m? and
year. This is just slightly over the average of about 128 000 German apartments with indi-
vidual metering and charging of DHW (0,25 m*/m? and year). Hertings Gard has individual
metering and charging of DHW use and low-flush water taps which are contributing to this
relatively low DHW use.

What is also achieved at Hertings Gard is, at least when looking at the tenanté answers in
the completed survey, that it seems to be a valued housing for its comfort as well as in other
quality aspects. Many tenants can recommend the housing to other people.

In conclusion, Hertings Gard is a good housing for the tenants, most probably a good in-
vestment for the housing company and above all a good living for the environment and the
climate.
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1.0. Introduction
This report is documentation and analysis of results from a building project which is part
of the EU financed project ENERGY in MINDS 4.3b New low-energy buildings-new
residential buildings in Falkenberg, Sweden. Main partners in the project are Falken-
bergs Bostads AB (FABO), the Municipality of Falkenberg and Halmstad University.
Thepurposeof t he project is, Awith useatonf advanced 1
low need for space heating can be achieved in new multifamily buildings. Energy con-
servation should then be a part of an overall
healthyands ust ai nabl e buil ding methods and materi al

1.1 Background
The total project, Hertings Gard, consists of four 8-storey multifamily eco-houses and
three new two-storey houses and one reconstructed existing two-storey house. The
houses are built in three stages, starting with the 2-storey houses (13-15) using the latest
methods for:
*energy conservation
*insulation/building envelope
*low-E windows
*low energy equipment
*advanced control systems
*solar air system integrated in the building envelope. (8-storey houses only)
*individual domestic energy and water metering.
House 14 and 15 have exactly the same architecture and installations which is also true
for house 16 to 19.

Table 1.
House  Building A-temp  Quant. Quantity Estimated quant
no. finished m2 of floors  of flats of residents/house
Stage 1
13* -07 357 2 4
14 Jan-07 286 2 4
15 Oct-06 286 2 4
Stage 2**
19 Nov-08 2552 8 27 60
18 Dec08 2552 8 27 60
Stage 3
17 Mar-10 2552 8 27 60
16 Apr-10 2552 8 27 60

*House 13 is a reconstructed existing house, former refugee/migrant house.
**Houses evaluated in this report.

1.2 Evaluation boundaries
Analysis and results will be presented for the two first built 8-storey buildings in stage
2, House 18 and 19. The houses have individual domestic metering of water, hot-water
and electricity. They also have reliable records of monthly energy use for space heating
and domestic hot water for one whole year (2009). House 16 and 17 are not evaluated as
these houses only have a few months of energy records. House 13 to 15 are not analyzed
due to that these houses have no individual metering of water and hot water. Also
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the metering of district heating for House 13-15 do not have the resolution that is needed
to be able to make an adequate analysis of the energy use and efficiency.

This report focuses on documentation of the above mentioned buildings, House 18 and
19 from stage 2. No comparisons with other similar eco-dwelling houses will be done,
except for some figures related to the use of domestic electricity. The evaluation in this
report is based on metered energy use for House 18 and 19 during the calendar year
2009. The metering is generated by the buildings fixed installed metering systems. The
figures of the metered energy are provided by FaBo. But the domestic electricity use is
based on metered electrical energy provided by the local energy company, Falkenberg
Energi AB. No other metering of energy use is carried out especially for this evaluation.
The evaluation does not contend a complete energy balance of the buildings.

1.3 Concerto project specificatiors
The main objective for the project AHertings G
dwellings with measures that Ago significantly
| east 2 5Tk puypese waeta dgmbnstrate the possibilities to achieve high en-
ergy efficiency cost efficiently. diigge focus wa
but on energy measures that could easily be integrated and accepted on a large scale. The
range of buildings are from low energy buildings to passive solar buildings with very
|l ow energy demand for space heNtblBAMWgo. ( Ref . EN
FP6-2003-TREN-2, p 77, 2005-04-24). One expected result of the project is also that
it he n e wlybuildings wilf ba amimpressive example of integrated solar de-
signo.

Table 1 Concerto/Energy in Minds project specifications expressed in specific energy use.

Specific energy | Space Domestic Electricty for Total Domestic | Total
use heat Hot Water building Heating | Electricity
(Allin KWh/m2 yr) (DHW) Services Incl EfBS
(EfBS)
Specifications
Hertings gérd 20 20 10 50 25 75

1.4 FaBo projectobjectives
FaBo6 s i ni t i farlthe pyolegt e as foNowss
-The houses should be built as low energy houses with Passive house standard.
-Comfort floor heating should be used in entrance and bathrooms in each apartment.
-Possibility of individual heating of supply air.
-Individual metering of hot- and cold water use.
The heating specifications are motivated to secure tenants temperature comfort by avoid-
ing some of the most common experienced deficiencies of earlier Passive houses in Swe-
den.

1.5 EU-funding

The project is a part of the ConcertoEU-pr ogr am fAEner gy i ninaMi ndso whi c
lized in the spring of 2010. The total production cost for the first two buildings was esti-

mated to 89 million SEK (about 8,9 million EUR). EU-funding contributed with about

1,5 million SEK (about 150 000 EUR). Some key figures: production cost was 21 700

SEK/m22 (about 2 170 EUR/m?) and rental income/m? is 1 300 SEK/m?. (about 130

EUR/m").
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2. Project description of Hertings Gard

From now on this report only deals with the 8-storey houses with special focus on the
first finished houses number 18 and 19.

The four 8-storey houses are all identical. They have the same architecture, installations
and energy solutions and also exactly the same planning of the apartments.

-Each house has 27 apartments.

-The total rented area/house is about 1925 m*

-The tempered area (heated >10 C , hereafter called, A-temp) is 2552 m?*/house.
Main project partners to FaBo:

Architect: SWECO Architects, Staffan Premert.

Energy design:Tyréns, Helena Bulow-Hiibe.

Solar air solution: CNA, Christer Nordstrom.

Construction work: Forenade Bygg AB

(joint venture of three local construction companies)

2.1Location
The buildings at Hertings Gard are situated in Falkenberg on the west-coast of Sweden at
a new developed area around 2 km outside the city center of Falkenberg. It is close to the
river Atran and the beach Skrea Strand. Some of the apartments on the top floors in the 8-
storey buildings have a sea view.

Bel. Bostader onbyognad 26918 2
SR oo 565 g
Bl Tvallstuga 015 n2
Tot 30539 2, ,

Sy 5

X # - N i N
Figure 2. Site plan of Hertings Gard. The four 8-storey houses in red with house 16 to the left and house 19
furthest to right. Source: FaBo.
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2.2Time plan
Site plan finished: 2004
Planning: 2007
Construction work: 2008-2010
Finish/moving in:
House 19: Nov 2008
House 18: Dec 2008
House 17: Feb 2010
House 16: Mars 2010
Metering of energy use House 18 and 19: Jan-Dec. 20009.
Evaluation and report: Feb-May 2010

2.3Economy

The total production cost for the first two buildings (House 18 and 19) was about 8,9

million Euro. As mentioned above EU-funding contributed with 150 000 Euro. Some
key figures are: production cost is about 2 170 Euro/m? and rental income/m? is about
130 Euro/m?.

3. Building description

3.1 Architectural planning and specification of apartments
The houses at Hertings Gard have been designed to be an attractive and comfortable
housing Each buil ding has two fAliving areaso with t
Aliving areaso are separ atinenoridlightwitthgeod st ai r we | | é
daylight enter. The apartments also have high standard materials such as oak floors,
clinker in entrance and bathrooms. All apartments have a glassed balcony or patio.

Table 2.Specifications of apartments/house for houses 16 to 19.

Apartments | Space (m°) | Apartm./house | Total space (m?)
2-room 56,8 1 56,8
2-room 62,5 6 375,0
3-room 70,8 6 424.8
3-room 74,2 7 519,4
4-room 78,4 7 548,8

Total: 27 1924,8

According to FaBob6s records (april 2010) the a\

hous 18 and 19 is 2,2 person.
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Figure 3. Plan of smallest apartment.(2-room) Figure 4. Plan of biggest apartment. (4-

room)

Figure 5. Interior of apartment

3.2Energy supplyfrom renewable sources
Energy is supplied to the building from following sources:
-Energy for space heating and domestic hot water by district heating based mainly on bio-
fuel. Space heat when needed is distributed through the supply air of the ventilation sys-
tem.
-Air solar heating for pre-heating of supply air to ventilation system.
-Electricity for building services based on renewable and green labelled energy sources.
-Internal rest heat from tenants and household appliances.
-Solar radiation from during daytime.

3.3 Building physics
The buildings have a load-bearing frame consisting of floors, stairwells and elevator
shafts of in situ concrete. Outer walls are therefore constructed as cantilever wooden stud
walls. This is a design that makes it easier to avoid thermal bridges in the building enve-
lope.(See figure 6 below). The foundation of the building is made as concrete slab on
ground.
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3.31 Building envelope

Table 3. U-values and insulation thicknesses of building envelope.

Building element | National Hertings Insulation
U-values Regulation* | Gard thickness
(W/m*K) (mm)
Facade/wall 0,30 0,10 395

Roof 0,25 0,08 550

Ground floor 0,30 0,08 350
Windows/doors | 1,5 0,90 3-glass low-E
Ventilationrate | 0,5 0,5

(air changes/h) (25-28 1/s)

*National Swedish building regulations BBR 16 (BFS 2008:20)

Figure 6. Model showing
outer wall and bottom
floor with insulation.
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Figure 7. Vertical section through outer wall and roof at balcony on top floor
with broken thermal bridge between concrete floor and roof of balcony. The
diffusion barrier can be seen as a dotted line in the outer wall between the
inside layer of insulation and the middle layer of insulation.

Source: drawing A42.6-03 SWECO FFNS
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3.3.2Air tightness and quality assuance
A lot of knowledge, efforts and some new construction

methods are used to ensure that the building envelope be-
comes very air-tight. The building needs to be very air-
tight to be able to reach the goals of specific energy use
that is stipulated in the project. The air-tightness is, as in
conventional buildings, achieved by the use of an airtight
barrier of plastic foil. But in this project, when construct-
ing with passive house techniques, much more attention is
paid to careful and accurate installation of the age resistant
foil to give the building the best use of the plastic foils
good capacity of stopping cold air leaking in to the build-
ing and warm air and moisture leaking out with the risk of
being absorbed by the wall. The plastic foil is fixed all the
way out on to the windows and door frames. All splices
and ends are glued with special age resistant double-coated
adhesive tape. (See figure 9) To avoid the plastic foil be-

Figure 9. Airight barrier of plastic foil

) ) ) ) with taped seams under construction-
ing penetrated by installations such as electrical, water work. (Photo: Margareta Gunnarsson)

pipes etc, the foil is placed 70 mm from the inside of the
walls behind a so called installation layer. Before putting the inner sheets on the outer
walls, quality assurance was made in four apartments in each building by a pressure test
to make sure that the leakage rate was below the specifications of the quality system. The
leaking rate is specified to maximum 0,16 I/s m? at a pressure difference of 50 Pa. This is
five times less than the national building regulations (BFS 2002:19). If the specified air
tightness not is reached in all four apartments, the quality system stipulated that four new
apartments should be pressure tested, until the specifications were reached.

10
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3.4 Installations
The buildings are built with passive house standard but yet they are equipped with exter-
nal heat sources for secured indoor comfort temperature and generation of domestic hot
water. The buildings are connected to district heating which generates heat distributed
through the ventilation fresh supply air. Total installed power from district heating is 178
kW/building which the total installed effect for space heating is 132kW/building (51,7
W/m? A-temp) and for domestic hot water 46kW/building.

3.4.1 Ventilation and space bat
The ventilation system which is a FTX-system, (Exhaust-Supply-air system with heat re-
cover).The two central ventilation units, o ne f o r-a reeas@laceddnthev i n g
ground floor in separate ventilation rooms. The ventilation units have rotating heat ex-
changers which recovers the heat from the exhaust air. The supply air is taken in and is
preheated through the solar air heating panels, which is further described below.The
modern control system of the heating/ventilation system of the building is first making
full use of available heat from solar air panels and after that recovered heat from the ex-
haust air before finally, if needed, adding extra heat from district heating in to the supply
air. Each apartment has its own heating coil connected to and supplied by the district
heating. The system makes it possible to have individual temperature and metering of
heat use. Figure 10 below shows the system layout and function of the ventilation system
including the integration of the solar air heating system. A full flow chart of the ventila-
tion system can be seen in Attachment 1.

solar air collector
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Figure 10. System layout of ventilation system incl. solar air heating system. (Screen shot from computer for
energy operating at FaBo)

The bathrooms are also equipped with waterborne comfort floor heating, but this is avail-
able for the tenants only during winter season.

11
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3.4.2 Solarair heating
Each building is equipped with 48m? of a unique solar air solution placed above the en-
trance. This perforated steel panel preheats the incoming fresh ventilation air.

i

77

my

Figure 11. Detail of solar air panel. The ventilation Figure 12. Solar air panel above
system sucks preheated fresh air through the air pipes entrance (75 m2).
from the top of each vertical section. (Photo:Margareta Gunnarsson)

(Picture: Christer Nordstrdom C.N.A, www.cna.se)

3.4.3 Installations and equipment in apartments
All apartments have white goods with best available energy rating. Each apartment is
equipped with washing machine and dryer in the bathroom. The apartments have installed
wired computer network and are prepared for broadband communication.(both computer
and telephone).

3.44 Smart-box
Each apartment is equipped with a so called  Figure 13. Front and side view of the Smart-Box
Smart-box. This is a computer and informa-
tion terminal which is wireless connected to a
central placed computer server with system
for individual metering of water, domestic
hot water and household electricity. The
Smart-box gives the tenants immediate and
updated information of their own energy use,
and hot water consumption as well as elec-
tricity use. The S-box even calculates the
emissions of carbon-dioxide (in kg) caused L7
by the energy used in the apartment. You can '
also see graphics of your energy use/hour.
The expectation is that this system should affect tenants behavior with regard to their own
energy use.The Smart-box also has other services such as:
-Booking systems for building maintenance etc.
-Video intercom with street door.
-Internet access for bus schedules etc.

L

|||||I||

I

12
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3.5 System and principles for ndividual metering of energy and rent debit

3.5.1 Individual metering and charge of space heat
Cost for space heating is included in the rent up to the indoor temperature of 21 C. The
temperature is electronically measured in each apartment and if the tenant prefers a higher
indoor temperature than 21 C it must be requested from the maintenance service. In such
case it will be charged on the rent for every measured degree C used over 21 C. Of
course the tenant can always easily adjust to a lower temperature at any time at the con-
trol unit in the apartment.

3.52 Individual metering and charge ofdomestic hot water
The system for individual charging and metering of the domestic hot water is similar. Hot
water consumption up to a specified water use in m*/year is included in the rent for each
size of apartments:
Two room apartment: 31 m*/year.
Three room apartment: 36 m*/year.
Four room apartment: 39 m*/year.
If the tenant uses more or less hot water, the charge of the rent will be adjusted up or
down at the annual reconciliation. For the year 2009 the charge for one m®of hot water
was 52 SEK. (about 5 EUR)

4. Resultsfor year 2009

4.1 Overall metered results of specific energy use
Compared with statistical similar buildings, Hertings Gard has about 70% less specific
energy use.
(35 vs 122 kWh/m? yr). The energy specifications defined by Concerto/Energy in Minds
(EiM) at the very start of the project Hertings Gard, are achieved with good marginal, see
Table 4.

Table 4. Results of specific energy uses and comparisons for house 18 and 19, year 20009.

Space Total Electricity for Total Domestic
Specific energy use hsat Domestic Hot Heating building (Sph+DHW+ | electricity | Grand
(All in KWh/m? yr) (SpH) Water(DHW) | (SpH+DHW) |  services EBS) (DE) | Total
(EBS)
House 18 Hertings
gard (2009) 19,9 16,0 359 11,9+ 47,8 290 | 768
House 19 Hertings . .
gard (2009) 20,1 135 336 12,3 45,9 316 | 775
Specifications by
Concerto/EiM 20 20 40 10 50 25 75
Swedish passive
house definition - - <40 <10 <50 - -
(FEBY 2009)
Statistics 2008 for e
multi dwell. 2001- - - 122 - - - -
National building
regulations i - - - 1107 - -

*Not corrected after Swedish statistical normal year. Average annual temperature in Halmstad was for 2009,
0,9 C over the average annual temperature for the statistical normal year period of 1961-1990. (Which is +7,3 C.
Source: SMHI 2010-05-06)

**Excludes electricity for 10 outdoor lighting columns/house at parking lots.

***Statistics from Swedish Energy Agency, 2008. Multi dwelling houses built 2001-, in south-west Sweden, with
district heating.
****National Swedish building regulations BBR 16 (BFS 2008:20)
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The results of the specific energy use are well within the Swedish passive house defini-
Her t i nrecerds &e-alsodbdus 57% umderrthg rgquirements for new
houses according the national Swedish building code (BBR 16). This is also illustrated
below in figure 14.

tio

n.

Figure 14. Results specific energy use house 18 and 19 year 2009. All in kWh/m? year.
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4.1 Monthly energy useof House 18

Figure 15. Monthly energy use house 18 for year 2009. All in MWHh.
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Not corrected after Swedish statistical normal year. Average annual temperature in Halmstad was for 2009, 0,9 C
over the average annual temperature for the statistical normal year period of 1961-1990. (Which is +7,3 C.
Source: SMHI 2010-05-06)
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4.3 Power signaturesof space heat

Figure 16. Power signatures based on statistics for energy use from FaBo. Temperatures are calcu-
latedasanaver age of SMHI 6s measured monthly average

25
KW Hertings gard house 18 and 19,
Power use for space heat 2009
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Monthly average outdoor temperatures °C (SMHI)

The power signatures above shows that heating is needed only when average monthly
outdoor temperatures are under +12,4 C. This is the balance temperature of the buildings
at Hertings Gard.

4.4 Results of supplied energy from solar air heating
In Table 5 energy results for the solar air panels at Hertings Gard are presented.

Table 5. Energy delivered from the solar air panels to the incoming fresh supply air before the heat ex-
changer. How much of this energy that is finally assimilated by the ventilation and heating system to reduce
the need of purchased energy is not measured.

Energy in KWh/m?yr | Energy in kWh/m?yr
solar panel area A-temp area
House 18 153 2,9
House 19 195 3,7

Source: Energy in Minds report; Innovative Solar Air Systems-Final Research report.

For further information about the solar air heating system at Hertings Gard we refer to
another Energy in Minds report. (Innovative Solar Air Systems-Final Research report).
See references.

45 Domestichot water (DHW) use
As mentioned above Hertings Gard has individual metering as well as charging on the
rent of domestic hot water use. In Sweden individual metering and charging of hot water
consumption is quite unusual in apartment houses. (However it is becoming more and
more common, especially in new buildings and low energy houses.) Usually the domestic
hot water use is included in the rental cost for the apartment. It is therefore in
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teresting to see the outcome from Hertings Gard with one full year (2009) of individual

metering of the DHW use.

Table 6. Results and comparisons of Domestic Hot Water use of house 18 and 19 Hertings Gard, 2009

Energy use | DHW use | DHW use | DHW use | DHW use
for DHW (m*/m?,yr) | (litres/tenant | (KWhitenant jAverage
(KWh/m?, yr) & day) & year) m>/apartment
House 18 16,0 0,29 34,7 697 27,4
House 19 13,5 0,25 294 579 23,6
Average
house 18&19 14,7 0,27 32,0 638 25,5
Specification
EiM 20
Sweden* 70-100* | 1095-1825*
Statistics o
Germany** 0,25

*Templates for multi dwelling houses, by Swedish Energy commission.

** Statistical summary of totally 128 183 German apartments with individual metering and charging of DHW.
Source: Energie Kennwerte, Hilfen fiir den Wohnungswirt, Eine Studie der Techem AG, Ausgabe 20086,
Heizperiode 2004/2005.

The DHW-use in m*m? and year for House 19 is the same as the German statistics says
and for House 18 only slightly more. This is a quite good result as the average cost for
DHW in Germany is higher than in Sweden. It is also interesting to notice that the aver-
age use of DHW in m*apartment and year is well within the use that is included in the
rent. (See chapter 3.5.2) This means that many tenants where charged slightly less of
DHW on the rental bill for the first year, 2009. When looking at the total volumes (for
2009) of cold water and hot water use and analyzing the total hot water use (in m®) share
of the total water use (in m®). This is a key figure often used in Sweden to calculate a
normal energy use for DHW in multi dwelling buildings where only metering of total vo-
lume water use is available. This analyze can be seen in Table 7 below.

Table 7. Key figure of volume DHW-use as part of total volume water use.

Total water use 2009 | Total water use DHW use DHW/Total water use
Hertings Gérd (m®) (m®) (%)
House 18 2098 637 30,4
House 19 2186 753 34,4
Total house 18 & 19 4284 1390 324
Standard key figure for multi dwelling houses in Sweden: 40,0

Hertings Gard has not only a relative small DHW use, it also uses relatively less DHW
than standard multi dwelling buildings in Sweden. In addition to the individual metering
and charging of DHW use also the low-flush water taps that is used at Hertings Gard is
contributing to the low consumption of DHW.

4.6 Electricity for building service
The buildings at Hertings Gard have unique metering of the electricity used for building
service. This electricity is used by fans in the ventilation system, elevators, by circulating
pumps for various heat distribution and hot water circulation. It is also used for general
lighting in public areas such as stairwells, stores, entrances and outdoor lighting fixed on
the building.
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El. Building serv. kKWh/m2, yr | Total kWh
House 18 11,9 30 369
House 19 12,3 31 389
Spec. EiM 10,0 -
Passive house def.

(FEBY 2009) <100 -

The specific use of electricity for building service is, as seen in Table 8, slightly over the
values specified by Energy in Minds and also by the Swedish Passive house definition.
Therefore the energy efficiency of the ventilation system will be analyzed in next chapter.

4.6.1 Energy dficiency of ventilation system
As the ventilation system is a significant user of the electricity used for building service
we will here analyze the energy efficiency of the ventilation system. A key-figure called
Specific Fan Power (SFP) defined as SFP=Installed fan power/air flow will be used. It
describes how much electrical power that is used by the ventilation system for transport

of a specific volume of ventilation air.

Table 9. Specific Fan Power (SFP)

Installed fan power Air flow SFP
kW (exh+supply) | KW/(m®/s)
m3/s

LA1 House 18 2,2 0,80 2,75
LA2 House 18 2,2 0,77 2,86
LA1 House 19 2,2 0,80 2,75
LA2 House 19 2,2 0,77 2,86
Average Hertings Gard 18 & 19 8,8 3,14 2,80
Passive house def. (FEBY 2009) <15
National Swedish building code <20
BBR (BFS 2006:12) ’

The average SFP-value for Hertings Gard is 2,80 kW/(m?®s) which is about 87% higher
than the Swedish Passive house (FEBY 2009) recommends. It is also 40% higher than the
Swedish national building regulation recommends for new buildings with ventilation sys-
tems that have heat recover. Further analyze of this is not done in this evaluation. But one
possible reason for this deviation could be that each apartment has its own supply air ven-
tilation channel with heat coil. Of course this design is needed to be able to offer individ-
ual metering and temperature control in the apartments at Hertings Gard. But it also caus-
es extra large pressure drops compared to ordinary more centralized ventilation systems.
This in turn requires extra fan power and uses more energy as can explain the relatively
high figures for electricity for building service at Hertings Gard.

4.6 Domestic electricity

Although the apartments are equipped with white goods and appliances with best possible
energy rating, the energy used as domestic electricity is rather big in comparisons shown
in Table 10 below. But compared with other Passive houses outside Gothenburg it is
roughly the same specific energy use.
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Table 10. Metered domestic electricity 2009 and comparisons.
Domestic electricity kWh/m2, yr Total kWh/apartm,

(A-temp area) KWh/yr yr

House 18 29,0 74 087 2744
House 19 31,6 80 541 2983
Average 18 & 19 30,3 77 314 2863
Spec. EiM 25,0 - 2 363
Standard (BFS 2007:4) 28,1* 71 604
Lmda_lshusen 31 g*+ )
Passive houses

*Standard calculation for multi dwelling buildings according to Swedish national building regulations (BFS
2007:4)
**Metered values of early Swedish Passive houses, Lindashusen, Gothenburg, Maria Wall, LTH

Further analyze of the above deviation is quite difficult to make and is not done in this
evaluation.

What is a notable, when looking at how the domestic electricity is distributed on the
apartments, is that it is a very big difference between the apartments annual domestic
electricity (Figure 17). The conclusion is that the use of domestic electricity is much more
dependant of individual needs and behavior than of the energy ratings of the installed
white goods.

Figure 17. Metered domestic electricity use/apartment of House 18, Hertings Gard, 2009.
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5. Tenants questionnaire

In the end of April 2010 a questionnaire was made and distributed to the tenants in house
16 to 19 at Hertings Gard. The purpose of the questionnaire was to evaluate such aspects
as motives for motives for moving to Hertings Gard, perceived comfort in terms of tem-
perature, air quality and noise as well as questions about the tenant& eventual change of
energy use/behavior since moving to Hertings Gard. The questionnaire was distributed by
the Smart-box to all 108 apartments. The tenants also used the Smart box to give their an-
swers on the questionnaire. Notable is that the tenants in House 16 and 17 only have lived
in the houses for a quite short time, House 16 from March and House 17 from February

2010.

5.1 Response ratef questionnaire
The response rate of the questionnaire is visualized in Figure 18 below.

Figure 18.Response r at e of tenanMéy20lguesti onnaire April

Overall 47 answers of 108 questionnaires

(43,5%)
19

e sEsm
18
m Answers/house
| (overall 27
osew inouse)
17
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5.2 Resultsof questionnaire

As the response rate of the questionnaire is on the low side no comments of the outcome will

be done in this report. The results are therefore presented unannotated. The gquestions are
formulated as both as claims and some as questions. Tenants were asked to give answers

after what best lines with the tenants own opinion. Below you can read the claims and ques-

tions and also see the average answer points (in red).

RIS S I ESAVE TGOS MONAINENANISANSWEN Response rate:47/108=43%
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1. | I/we have chosen to live at Hertings Gard mainly because it is a housing with less im-
pact on the climate.
Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5

2.

I/we have chosen to live at Hertings Gard mainly because it is attractive for other
reasons, such as locality, architecture, planning, housing costs and similar.

Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5
3. | Accoustic comfort in the apartment related to noise from ventilation, water pipes,
other tenants, traffic etc, is fully acceptable.
Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5

4.

Interior climate in the apartment related to temperature comfort and air quality is fully
acceptable during winter season.

Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5

5. | Mine/our expecations of the overall experience from this housing has been fully hon-
ored.
Not true at all Partly true Completely true | Partly excee- | Much excee-
ded ded
1 2 3 4 5
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6. | How often do you use the Smart-box?
Never Once/month Once/week 2-3ti- Min. every
mes/week day.
1 2 3 4 5
7. | l/we follow our own energy use on the Smart-box.
Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5
8. | l/we use the other functions of the Smart-box.
Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5

9. | Since I/we moved to Hertings Gard, I/we know that my/our own energy and water
use have decreased.
Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5
10. | My/our own energy and water use are lower than in my/our previous housing.
Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5

11. | l/we can recommend friends and relatives to move to a similar type of low energy
housing.
Not true at all True for small Partly true True for large | Completely
parts parts true
1 2 3 4 5
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know the answer,

pl ease

12. | What is your annual use of electricity? (If you know it)

6 answer s: 2100,

3500,

2300, 3004 answerg

13. | What is your annual use of cold water? (If you know it)

Answer: m’/year Don 6t 47 arawvers
14. | What is your annual use of hot water? (If you know it)
Answer: milyear Donodt 47 amavers

15. | What type of housing did you have before you moved to Hertings Gard?

Own house Owned apart- Rental apart- Other type:
ment ment
21 6 18 2

16. | How many people are living permanently in the apartment?

Answers: average 2,06 persons/apartment. (27 apartments x 2,06 => 55,6 per-

sons/building)
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