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THE ULVSUNDA-PROJECT 
- ENERGY SAVING IN EXISTING HOUSING 

SUMMARY. SOME CONCLUSIONS 

In order that our endeavours to reduce the consump

tion of energy in existing buildings may be 

successful, it ~s essential that the data on which 

decisions concerning energy conservation measures 

are based should be of the strictest relevance. 

One of the ways in which this data can be obtained 

is to run pilot projects in different types of 

buildings and to study in depth the scope for 

energy conservation. The measures take~ in these 

projects should be analysed and fol10~ed up 

systematicallY, and they should cOm?~iSf accurate 

measurements over a long period. 

This paper briefly presents such a pil~t project. 

The results of energy conservation measures in a 

group of typical three-storey block of flats built 

_.,ze three blacks of -,":\.~v", t;: StoC:;:;:~;'~J ".::~:::::'2~ 2?-::·.-" 
u.~;zic7~ hC:Je :;ee"1 the su::._·-!~~·"t c.f a ~C"::-~.,:::~.: y'c!:t9:...'~: 
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1940 at Ulvsunda - a Stockholm suburb - comprising 

around 100 dwellings, are set out within the scope 

of the project. It is worth noting that the size 

of a flat is very small, only about'S m2 . The 

windows are of the usual double-slazec design and 

air change in the flats takes place through natural 

ventilation. Heating in this area is supplied by 

an oil-fired boiler plant. The results refer to 

a test period of three years. 

The object of the investigation has been to deter

mine energy consumption in existing buildings by 

means of calculations and measuremen:s, and to 

analyse the effect and profi tabili ty of Dui lding 

services engineering measures ta~en Grder to 

save energy. 
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The Ulvsunda-Project has been financially subsid

ized by the National S~edish Council for Building 

Research. 

The flats in question 

The Ulvsunda area is one of the areas co~prising 

blocks of flats which ~ere built in the suburbs 

of Stockholm in the thirties and forties. The 

intention was that these blocks should, in contrast 

to the compact housing areas in the ce~tre of the 

city, provide good and helathy family d\..-ellings. 

These dwellings would ~e light and SU~~? a~~ would 

have through ventilation. The buildings ~ere 

therefore made so ~arrow, 8-10 (12) :, t~at even 
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small flats could be made through flats. From the 

energy point of view the shape factor is relatively 

unfavourable, since the envelope area is large in 

relation to the heated volume. In addition, the 

level of thermal insulation in the exter~al walls 

and attic floors is low by Swedish standards. 

The reason why this type of buildings was chosen 

for the investigation is that it represe~ts a 

fairly common and uniform type which is also due 

for renewal and modernisation in the eighties. If 

improvements are made e.g. in thermal insulation 

along with t~ese other alterations, the additional 

cost often proves to be relatively low. Ihis type 

of buildings is therefore an importent target 

group. In Stockholm alone there are abo~: 45.000 

dwellings in buildings of this type constructed 

bet~een 193~ a~d 1952. 

Some results of the pre-study 

Preliminary investigati~ns for this project inclu

ded an interview survey among those living in the 

area. One of the statements was that the opinions 

of the inhabitants concerning the indoor climate 

indicated very great variation. 30 % of the tenants 

considered that the standard of heating was satis

factory, 10 ': cor.sidered that it was toe Y.'arm, a~d 

52 % that it was at times too cold. 21 % opened 

the windows because it was too warm, and 27 % used 

the gas oven as an additional source of heat when 

it was too cole. These differences indicsted that 

the heating system was incorrectly adjusted. 

The intervie~s also showed that 69 % of the tena~ts 

' ... 'ere bothered by draughts, mainly from ',,'indows a~d 

the entrance doors opening onto the staircase. This 

indicated that the weatherstrips in the windows 

and doors were nc longer performing satisfactorily. 

At the begi~ning of the investigation, the oil 
.., 

consumption ·.·;a5 high, about 60 litres/r.:-. This fig-

ure can be compared to oil consumption in ~0re 



modern buildings, which is 25-30 litres/m2 floor 

area. Some of the reasons for this high consumption 

were touched upon above - unfavourable building 

shape, small flat area I low standard of thermal 

insulations in the walls and roofs, improperly 

sealed windows and doors, and shortcomings in the 

heating systems, such as uneven temperature distri

bution between different flats. These shortcomings 

were concealed by a high average room temperature 

which further increased oil consumption. 

Different measures analysed 

When the preliminary investigations had been 

completed, it was decided that the follo~ing 

measures would be taken in a first - now completed 

- three-year test period. 

1. Improvement of boiler efficiency 
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2. Weatherproofing of windows and doors 

(replacement of old weatherstrips by more 
effective new strips made of materiaLs of 
higher ageing resisr;ance) 

3. Adjustment of the heating system and reduct
ion of indoor temperatures 

(replacement of radiator valves~ installation 
of centrol valves~ adjustment and temperature 
reduction) 

4. Additional insulation of attic floor 

(insulation using mineral l.Jccl about 170 mm 
;;r..ick) 

5. Additional insulation of external walls 

(insu lation on the outside u;:,>:g a nez..; metnci 
compl'''~sing le:; mm miner>aZ l.JocZ and l.Jitn. 
r>e':d.~ring as faciY.? material;. 

The first three of these measures may be regarded 

as improvements in operation, while the"last t"t-'o 

had the aim of reducing heating load in the build

ings. ~easure Ne 2, e.g. ~he weatherproofing of 

windo~s and doors, also has the same effect. In 

addition we also endeavoured to achieve a volunt

ary saving in domestic hot water consumption. The 

most radical measure, additional insulation of 

the external walls, was carried out in conjunction 

with the renovation of the facades which had become 

necessary. 

The different measures were considered from the 

point of view inplementation, cost, financing and 

profitability. 

~easuring systems 

It was essential for the purposes of this research 

project that the effect on the consumption of 

~nergy ~f each individual measure and of all the 

measures taken together should be evaluated. This 

required a comprehensive programme of measurements 

and sophisticated instrumentation in order that 

the results may as far as possible be unambiguous 



and of general application. A large number of 

measuring instruments and sensors were installed 

in the buildings, both in those in which na 

conservation measures at all had been planned, and 

in dwellings in which different kinds of measures 

or combinations of these were to be carried out. 

A monitoring unit comprising meters and recording 

equipment was placed in the basement of one of 

the buildings. The installation had the capacity 

to take readings at hundreds of points every 15 

minutes and thus to make possible accurate evalu

ation of the effect of the measures taken at 

different temperatures, wind concitions etc, during 

a number of heating seasons. 

Scanner un'i t Additional u 
(Bui!ding 1) 

nit 

r------..... -- --------- --, 

I 
I 
I Sconner unit 
I Electronic 
I I 

metres 
Scanner unit I Digito!- r--

voltmeter 

ddit lonal unit A 
(8 

I 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
I 

uilding 2) I Controls 
I 
I I I 

Punch I I 
I I L _____________________ ~ 

Centrol unit (Building 3) 

Diagram sho:Jin.g the structure of t:;he m~:::e~a"':"':;i 
system. The central dat::: coZZection unit iy. 
Ez-:'Ziir;~ t ::~:i ~ 
,~=.~e it pcsaib lB 

Some results 

. - ...... -. 
2cai:"·:e:t1e ::~: =:... .. .:. 1.0'':::.::''1:;2 .--:" -

to reccl'd mare :;hay. 1£-

In one buil ding where all five measures had been 

taken, a saving of 47 % has been achieved. Oil 

consumption has thus dropped froI:1 about ~O to about 

32 litres of oil per m2 of floor space. 



The initiallY calculated saving in energy has thus 

been achieved without one of the initially planned 

measures. the installation of hot water meters, 

having been necessary. It has also been possible 

to verify in practice in all essentials the effects 

of the various measures. 

With respect to the energy conservation effect of 

the five measures, they can be ranked as follows: 

1. additional insulation of external walls 

1. weatherproofing of windows and doors 

2. adjustment of the heating system and reduct
ion of temperature 

2. additional insulation of attic floors ane 

2. improvement of boiler efficiency. 
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The economic result of the various measures has 

also been calculated. Since the research project 

was being planned. oil prices have risen at a faster 

rate than the other relevant costs. and have no\"" 



passed Skr. 1200 per m3 . All the measures taken 

are profitable. Even such a costly measure as the 

new and relatively complicated method chosen for 

additional insulation of the external walls -

rendering as the surface material ~a5 to be retain

ed in view of the character of the surroundings -

is justifiable. 

On the basis of profitabi Zity, the follot,Ting ranking 

of the measures taken may be made (with respect to 

energy subsidies and energy loans): 

1. additional insulation of attic floors 

1. weatherproofing of windows and doors 

1. adjustment of the heating system and reduction 
of temperature 

2. improvement of boiler efficiency a~d 

2. additional insulation of external ~alls. 

E:::-:;rQ insuZatioi, in attic. 
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~::').:lce:r gas rTi~t.;Zo3.). 

The voluntary sav1ng 1n domestic hot water comsump

tion has also resulted in some saving in energy. 

By taking further measures which appear profitable 

1n view of the steep rise in oil prices, it should 

be possible to' reduce oil comsumption to -about 

25 11m2 . In stage 11 the basement floor will 
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namely be provided with additional insulation, the 

windows will be converted to triple glazed windows, 

and further adjustment of the heating system ~ill 

be carried out; 



Some conclusions 

However, in order that the best effect may be 

achieved with regard to both energy conservation 

and an improvement in indoor climate, the building 

techno~ogy and building services engineering 

measures must be coordinated. Experiences gained 

in the Ulvsunda-Project show that an appropriate 

strategy for coordinated measures must be: 

1. improvement of boiler efficiency, additional 
insulation and weatherproofing 

2. adjustment of the heating systec and 

3. reduction of temperature. 

A reduction of temperature in a building whe~e the 

heating system is improperly adjusted coes not 

result in a permanent reduction of ten?e~a~u~e or 

a saving in energy - the difference ~e:ween ~he 
, 

coldest and the warmest dwellings is too great, 

and the tenants ~n the coldest dwellings will 

complain. Nor will reductions of te~?erature, even

if taken in combination with accurate adjustoents, 

result in permanent reduction of temperature in 

buildings if the building technology shortcomings 

in the form of a low thermal insulation and weather-

proofing standard are concealed by giving the room 

air a high mean temperature. The tenan:s wil: not 

accept the deterioration in comfort. 

The Ulvsunda investigation also shows ~hat building 

technology measures should be accompaniec by an 

adjustment of the heating system, since otherwise 

there is a risk that the result will be a r1se 1n 

room temperature, and all the saving 10 energy 

which the measures had been intende~ t~ achieve 

will not be attained. 

In conclusion, it must be pointed out that or.e of 

the most effective measures was the si=ple one or 

replacing the weatherstrips 1n the ~a:~~ally 

ventilated 1940s buildings. On aver~ge. the numbe~ 



of air changes per hour dropped from 0.9 to 0.5. 

Pressure testing prior to the installation of ne~ 

~eatherstrips had shown that air leakage occured 

at the ~in~o~s, ~hile testing after the ~easure 

sho~ed that the airtightness of the building had 

increased by about 40 %. No~ it thus has an 

airtightness of the same order as that required 

in ne~ buildings in S~eden. After ~eatherproofing, 

the concentration of radon daughter products is 

less than the provisional threshold value prescribed 

for ne~ buildings. To our kno~ledge, there are no 

more complaints relating to direct draughts, i.e. 

there has been a palpable improvement in indoor 

climate. A further improvement in indoor climate 

can be expected when the measures in test period 

11 have been taken. 
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