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Buildings from the 70s are renovated: 

Solar heated water is more 

than retrofit insulation of 
A comprehensive technical 
and social refurbishment of 
a housing estate built in the 
seventies is carried out in 
the Gardsten project. Well 
thought out traditional mea
sures are combined with new 
energy technology which 
was initiated through parti
cipation in an EU project 
which, in turn, is based on 
IEA collaboration. 

he housing estate G�rdsten 
in Goteborg is a large estate 
built in the seventie whi h 
is run down both physically 

and socially. Many flats are empty. 
But comprehensive refurbishment 
has now been put in hand. This is 
carried on in collaboration between 
the housing company, researchers 
and the EU. EU provides the finance 
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for energy technology measures in 
which solar heat is utilised, such as 
replacement of roofs by roofs with 
integral solar collectors. The reason 
that the EU is taking part at all in the 
Gardsten project is due to the invol
vement of the undersigned and the 
architect Christer Nordstrom in the 
EU project SHINE. 

The turnkey contractor for the re
furbishment of Gardsten which be
gan in the spring of 1999 is Skanska. 
It is expected that the first part will 
be ready in the spring of 2000, and 
the whole project with its 255 flats 
will be finished by the spring of 
2001. 

Conditions 

The Gardsten estate consists of two 
types of buildings of precast con
struction: balcony access blocks of 
flats of five storeys and three storey 
staircase entry blocks of flats. All 
buildings have flat roofs and mecha
nical extract and supply (IT) venti-

lation. The estate is heated by 
district heating. The whole estate 
consists of I 000 flats, but the area 
comprised in the project contains 
255 flats in three balcony access 
buildings and seven staircase entry 
buildings, with a total residential flo
or area of 19,000 m'. 

Work began in the summer of 
1997 with the formation of a project 
group that was given the task of ma
king investigations and producing a 
programme to provide the basis for 
tender documents. 

Investigation of energy and water 
use gave the following initial posi
tion: 
District heating- 5000 MWh annu
ally- 270 kWh/m' annually. 
Electricity- 980 MWh annually 
- 52 kWh/m2 annually. 
Water- 47,800 m3 annually 
- 190 m3/flat annually. 

In order that relevant energy mea
sures may be proposed and the pos
sible savings in energy estimated, 
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comprehensive investigations were 
made. Radiator heat, ventilation los
ses, use of hot water and distribution 
losses were measured. BV2, a newly 
developed calculation tool, was a va
luable complement to more traditio
nal calculations. 

Proposed measures 

The programme of work in the EU 
project SHINE was used as the point 
of departure in the investigations in 
the Gardsten project, and the views 
of the tenants were also obtained. 
The final proposal for measures was 
a combination of traditional and 
new technologies. 

To put it simply, the measures 
may be said to have been evaluated 
with reference to a base alternative 
that had to be carried out because of 
neglected maintenance. After that, 
the additional cost of an alternative 
measure was related to its added va
lue in the form of greater energy sa
ving, so that in this way the best 
measures may be chosen. A remark 
that may be made in this context is 
that solar heating of hot water was 
found to be more cost effective than 

Damaged windows are replaced 
by windows of greater energy effici
ency, and other windows are given a 
new low-e inner pane. The gables of 
the balcony access buildings are par
ticularly exposed to weather and 
wind and are given a new surface fi
nish with additional insulation. The 
edges of foundation rafts in the stair
case entry buildings are insulated to 
increase comfort on the bottom sto
rey. It is further proposed that the 
balconies in the balcony access 
buildings be glazed and an air based 
solar heating system in combination 
with additional insulation be instal
led in a southerly staircase entry 
building , both to be partially finan
ced within the EU project. 

In addition, the bottom storey in 
the balcony access buildings is re
arranged to accommodate new 
laundry rooms, communal premises 
and a greenhouse in order to impro
ve social conditions. 

Ventilation 

As regards ventilation, the options 
were installation of heat recovery 
(lower heating costs) or conversion 

cost effective 
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retrofit insulation of facades and re
placement of windows. 

to an extract system with new fresh 
air intakes (low first cost). The pro
posal was installation of heat recove
ry in the staircase entry buildings 
and conversion to extract ventilation 
in the balcony access buildings. The 
extract systems in the balcony access 
buildings are designed with a base 
flow of fresh air through the glazed 
balconies, supplemented by carbon 
filter fans in kitchens. 

Buildings 

All buildings are given a new roof
covering. Balcony access buildings 
get new pitched roofs comprising 
integral solar collectors. The attics 
are insulated. The roofs of staircase 
entry buildings are retrofit insulated 
and are given new roof coverings. 

Buildings New roof coverings (integral solar collectors) 
Windows (energy windows/low emission panes) 
New gable facades - balcony access buildings 
Glazing of balconies - balcony access buildings (SHINE! 
Insulation of edges of foundation raft- staircase entry buildings (comfort) 
Air based solar heatif!�Stem/c� walls - one staircase entry buildlngJSHINE) 

Ventilation Mech. extract & supply ventilation in staircase entry buildings -?Mech. extract 
and supply ventilation with heat exchanger (SHINE! 
Mech. extract and supply ventilation in balcony access buildings -?Mech. extract 
ventila!!l1.!lJ.:t.9.!!!l>_on filters! 

Hot water Solar collectors for hot water rSHINEl 
f!.4!1,!_tlng_!Xstem Balancinl! 
Electrical equipment New low energy white goods 

Occupancy detectors, low energy bulbs 
New laundry room equipment 
New fan units 

Management Central surveillance 
Individual metering (electricity. water and heat) 
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Plan for the balcony access building. 
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FOR AU DWELLERS 

,-

Heating and domestic hot water 
systems 

It is estimated that the proposed 
measures will reduce the heating 
load from 270 to 160 kWh/m2 annu
ally. For the area concerned, this 
means that the need for district heat 
will decrease from 5000 to 3000 
MWh annually, which reduces run
ning costs by around SEK lm annu
ally. The way the future heat load is 
broken down into radiator heat, 
ventilation losses, hot water and dis
tribution losses is shown in the dia
gram (see next page) . 

Existing radiators are balanced . 
The balcony access buildings are al
so provided with integral solar col
lectors, for preheating domestic hot 
water, in conjunction with renova
tion of the roof . 

Electrical equipment 

As regards electric load, this is esti
mated to decrease by 20-30% per 
flat. Most of the white goods are 
from the seventies, and these are 
therefore replaced by new and more 
energy efficient units. Stairwells and 
other communal premises are fitted 
with occupancy detectors and low 
energy bulbs, and the ventilation 
systems are equipped with new fan 
units with low VAS numbers. The 
new laundry rooms are also provi
ded with new low energy laundry 
equipment. 

Management 

In order to evaluate this EU project 
and to monitor future function of 
the heating system, a central surveil
lance unit with the associated mea
suring equipment is installed. A se-

9 



Estimated coat SEK 1000/hat MSE.K Heating load - 255 flat 
"Solar Energy in Building Renovation", 
IEA SHC, Task 20, refers to applications 
of solar heat in renovation. The results 
have been presented in the form of a 
folder with 4 information brochures, 

Neglected maintenance 270 
New investment 64 

68.9 
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parate system that registers the use 
of both electricity and water and the 
room temperature in each flat as the 
basis of individual billing is also in
stalled. Individual measurement of 
heat was a requirement of the client 
in spite of the fact that the expected 
saving in energy is seldom in propor
tion to the cost. 

First and running costs 

The total first cost is estimated to 
come to almost SEK l 00 m, or just 
under SEK 400, 000 per flat. Mea
sures to make up for neglected 
maintenance clearly represent the 
largest cost item. The energy related 
measures come to ca SEK 20 m, of 
which the additional expenditure of 
SEK 13.5 m is the basis for the EU 
grant. 

agency of the Swedish Council for 
Building Research, we have long ex
perience of both energy conserva
tion measures and solar heating ap
plications in blocks of flats. It is how
ever essential to pass this on to the 
project group and to allow this to 
have the necessary economic scope. 
This is cost effective in the long run. 

an introduction and one brochure each 
on integral solar collectors, glazing of 
balconies and transparent insulation. In 
the summer, a fifth brochure describing 
experiences gained in a number of de
monstration projects will be added. Inter
national collaboration was headed by 
Professor Arne Elmroth or Elisabeth Kje/1-
son, University of Lund Institute of Tech
nology, and Jan-Olaf Dalenback, Chal
mers University of Technology, represen
ted Sweden on behalf of the Swedish 
Council for Building Research. 

References In English: 

• 

Jan-Glof Dalenback is Associate Professor, 
Building Services Engineering, Chalmers, 
Goteborg. Tel. +46 31-772 11 53, 
fax +46 31-772 11 52, 
jod@vsect.chalmers.se. 

"BV2", CIT Energy Management AB, 
Goteborg, 

Nilsson, P-E (1994). "Heating and 
Cooling Requirements in Commercial 
Buildings - A Duration Curve Model 
including Building Dynamics". Document 
No 027:1994, Building Ser vices Engine
ering, Chalmers, Goteborg 

Each housing estate has its own 
conditions. It is therefore important 
to adopt a holistic approach and to 
study the possibilities of combining 
di.fferent measures. Through the 

Shine Thermle project no: BU/1051/96 
Building owner: Bostads AB. Gardsten, 
Man.dir Stina Fransson, 
Architect: Christer Nordstrom, 
C. Nordstrom Arkitektkontor AB 
'Energy•: Jan-Olof Dalenback, 
CIT Energy Management AB 

Solar Energy in Building Renovation. 
4 brochures developed within Task 20: 
"Solar Energy in Building Renovation", 
IEA SHC Programme. James & James 
Publishers, UK. 

Espoo, Finland 
Healthy Build· 
ings 2000 
The conference Healthy 
Buildings 2000 will take 
place in Espoo, Finland, 
August 6-10, 2000. The 
conference venue is Hel
sinki University of Tech
nology, situated in Espoo 

just outside Helsinki, one 
of the European Cities of 
Culture in year 2000. 

The Healthy Buildings 
2000 Conference aims at 
processing the latest 
knowledge from indoor 
air quality research, con
struction techniques and 
product development into 
economical and safe solu
tions for healthier living 
and working environ-

men ts. The scope of the 
Conference covers all 
building types in all clima
tic conditions. 

The Conference will 
give practitioners and au
thorities a rapid state-of
the-art overview of indoor 
air know-how. 

Key note lectures are 
planned on the following 
subjects: Indoor air quali
ty, allergies and health, 

International Housing Research Conference in Sweden 
Fragmentation an reorientation 
26 June -30 June 2000 an 
international research 
conference will take place 
in Gavle, Sweden. The 
name of the conference is 
"Housing in the 21st cen
tury. Fragmentation an re
orientation". The confe
rence is organised by the 
Institute for Housing Re
search, Uppsala Universi
ty under the auspices of 
ENHR, the European 
Network for Housing Re
search. 

Nation states are dis
mantling their general 
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housing policies that con
sequently are becoming 
more decentralised and 
fragmented. A pattern of 
radically uneven employ
ment affects housing in 
terms of greater regional 
diversification but also in 
form of increased segrega
tion and social exclusion. 

Many disciplines 

But a shift in approach is 
also evident. More and 
more these days, housing 
policy is co-ordinated 
with social, health and 

environmental policies on 
the local level. This re
orientation not only tar
gets classic questions of 
interest for housing re
search, but also acknow
ledges the integral and 
complexly related charac
ter of other issues, e g en
vironmental quality, gen
der, aesthetics and urban 
form. 

The conference is inten
ded for participants from 
a wide variety of academic 
disciplines: sociology, eco
nomics, human geogra-

specification and verifica
tion of target levels for in
door climate, design and 
construction of healthy 
buildings, when and 
where people are exposed 
to pollutants. 

Healthy Buildings 2000, Attn: 
Ms Leila Sarajiirvi, P.O. Box 25, 
FIN-02131 Espoo, Finland. 
Phone: +358 9 4355 560, 
fax: +358 9 4355 5655, 
info@sisalmayhdistys.fi 

phy, political science, 
psychology, social work, 
history, urban planning, 
architecture and others. 

The core of the confe
rence will be workshops 
combined with plenary 
sessions. There will be a 
special pre-conference se
minar for Young Housing 
Researchers. Abstracts 
should be submitted by 
the 15th of March 2000 
and completed papers by 
the 1st of May 2000. • 

Further Information: 
http://www.ibf.uu.se 
conference@ibf.uu.se (Institute 
for Housing Research, Uppsala 
University, Box 785, SE-801 29 
Giivle, Sweden) 
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