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I Improvement of e x i s t i n g  windows 

Agneta Olsson, a r c h i t e c t ,  research engineer. Department o f  B u i l d i n g  

Science, Lund I n s t i t u t e  o f  Technology. Lund, Sweden. 

Windows i n  o l d  blocks of f l a t s  have been s tud ied  i n  respect t o  draught-  

p roo f ing  and heat flow. The measurements o f  draught-proof ing show t h a t  the  

m a j o r i t y  o f  the  windows are n o t  w e l l  draught-proofed. Measurements have 

been c a r r i e d  o u t  on o l d  windows before and a f t e r  the  renewal a f  the draught 

excluders between the  window frame and the  casement. These experiments 

show t h a t  the  draught-proof ing can be very much improved w i t h  new rubber 

draught excluders and w i t h  p rec ise  adjustment o f  casements and window fas t -  

eners. The measured U-values o f  double-glazed windows corresponded t o  an 

average o f  2.40 w/mZ0c i n  the  midd le  o f  the  pane. Two d i f f e r e n t  systems o f  

conver t ing  double-glazed windows i n t o  t r i p l e - g l a z e d  windows have been s t u -  

d ied  i n  the  labora to ry .  These experiments show t h a t  the  U-values were im- 

proved by 2 5 4 0 % .  

Amel io ra t ion  des c a r a c t e r i s t i q u e s  thermiques des fenetres des h a b i t a t i o n s  

anciennes. 

On a Ctudi6 l e s  fenOtres dans l e s  i m e u b l e s  c o l l e c t i f s  anciens en vue de 

serrC con t re  coulage d s a i r  e t  en vue de t ransmiss ion  de chaleur.  Les rnd- 
sures de l a  imperm6abi l i tC de 1 - a i r  ind iquent  que l a  m a j o r i t 6  des fens t re r  

son t  mauvaises. On a m&surC l e  coulage e n t r e  l e  chambrale e t  l e  dormant 

des fenatres avant e t  apres rebourrage. Des bour re le ts  neufs e t  un reg laye  

d i s p o s i t i f  de fenneture f a i t  du bon. Les va leurs  de k obtenues ,pour des 

doubies v i t r a g e s  r e  s i t u e n t  autour de 2.40 W / ~ ~ ' C  au m i l i e u  du ba t tan t .  I 1  

y a presents deux systemes d i f f e r e n t s  de s u r v i t r a g e  d-une v i t r e  suppl5men- 

t a i r e  de transformer les  doubles- en t r i p l e s - v i t r a g e s .  Ce s u r v i t r a g e  d imi -  

nue d -env i ron  30% l a  c o n d u c t i b i l i t ~  thermique des fens t res .  
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The resu l t s  of the measurements presented below are p a r t  o f  the research 

p ro j ec t  e n t i t l e d  "The Saving of Energy i n  Ex i s t i ng  Blocks o f  F l a t s  by 

Means of Bui lding-technology Measures". The p ro j ec t  has been sponsored by 1 
the  National Swedish Council f o r  Bu i l d i ng  Research. I 

The p ro j ec t  has concerned blocks o f  f l a t s  b u i l t  dur ing the per iod bet- 

ween 1860 and approx.1960. Surveys have been concentrated on three d i f f e -  

r en t  towns i n  Sweden - Malma ( large c i t y ) ,  Eksjb ( a  town of t imber houses) 

and G;ivle ( a  town i n  the northern h a l f  o f  Sweden). 

Measurements of draught-proofing o f  windows 

The draught-proofing o f  the windows was measured according t o  the so c a l l -  

ed "guarded Pressure box" p r i nc i p l e .  This means t ha t  w i t h  the a i d  of fans, 

an over- o r  underpressure i s  created on the ins ide o f  the window i n  r e l a -  

t i o n  t o  the outs ide.  As a r e s u l t  of the d i f ference i n  pressure between the 

two sides of the window, a i r  w i l l  f low inwards o r  outwards through cracks 

i n  the window. The volume o f  a i r  f lowing inwards o r  outwards i s  recorded. 

I n  t h i s  way the amount of a i r  leakage through the window, created by va r i -  

ous pressure differences, can be determined. The volume of t h i s  a i r  leak- 

age i s  obtained as a funct ion of the pressure dif ference between the i n -  

s ide and the outs ide o f  the window. 

T o t a l l y  21 windows were invest igated.  The resu l t s  o f  t h i s  i nves t i ga t i on  

are i l l u s t r a t e d  i n  Figure 1. I n  the f igure the a i r  leakage o f  the windows 

can be compared t o  the a i r  leakage of a modern window. The f i g u r e  shows 

t ha t  the ma jo r i t y  of the windows are not  we l l  draught-proofed. Only three 

windows are draught-proofed t o  an acceptable l eve l .  

According t o  new standards (Swedish Bu i l d i ng  Code, 1975, SBN, 1975, 
Supplement 1) the leakage o f  a i r  thmugh new windows should no t  exceed 1.7 

m3/m2 per hour w i t h  a pressure d i f ference o f  50 Pa ( 5  mn vp) and 5.6 m3/m2 

per hour w i t h  a pressure d i f ference o f  300 Pa (30 mn vp) respect ive ly .  , 

Among the windows examined, on l y  two windows meet t h i s  requirement. The 

other  windows are above t h i s  l e v e l .  

Figure 1 The a i r  leakage of the invest igated windows. Overpressure on the 
ins ide o f  the windows. 

I n  order  t o  f i n d  out  if the draught-proofing of o l d  windows can be impro- 

ved, measurements i n  the laboratory  and i n  the f i e l d  were ca r r i ed  ou t  be- 

fore and a f t e r  the renewal of the draught excluders between the window 

frame and the casement. These experiments show t h a t  the draught-proofing 

can be very much improved w i t h  new rubber draught excluders and w i t h  pre- 

c i se  adjustment o f  casements and window fasteners. 

As an example, one o f  the invest igated windows i s  shown i n  F igure 2. The 

f i g u r e  i l l u s t r a t e s  the a i r  leakage between t he  window frame and the case- 

ment when there i s  overpressure on t he  i ns i de  o f  the window. The window 

had a center mu l l i on  and two outward-opening l i n k e d  casements, a usual tY- 

pe o f  window i n  t he  194Vs.  

The f i gu re  shows t h a t  t he  window i n  i t s  o r l g i n a l  condi t ion,  w i t h  draught 

excluders made of foamed p las t i c ,  i s  r a the r  draughfy. A f t e r  t he  I-enewal of 



the draught excluders, t he  window as becme 60% less  draughty. The case- 

ments were then ad justed i n  t he  window-frame and, compared w i t h  the w i g i -  

na l  condi t ion,  the window has becme over 85% less  draughty. The window 
now f u l f i l l s  the requirements according t o  SBN 1975. The diagram shows 

c l e a r l y  the importance of ad jus t i ng  the casements. 

Pressure d i f f e rence  mn vp. 

F i gu re  2 The a i r  leakage before and a f t e r  the renewal o f  the draught ex- 
cluders. Overpressure on the i ns i de  of the window. Outward-opening l i nked  
casements. Window-area 1.44 m2. 

From the experiments it appears t h a t  o l d  windows can be f u l l y  acceptable 

i n  terns o f  draught prevention. This means t h a t  energy can be saved by j u s t  

checking t he  cond i t i on  of windows. Improvement of the draught-proofing of 

windows of ten has a double energy-saving e f f ec t .  Not on l y  i s  t he  leakage 

Of heat prevented, bu t  t he  draught from windows a l so  disappears. This mak- 

es the indoor  c l ima te  more comfortable, w i t h  t he  r e s u l t  t h a t  the indoor 
temperature can often be 1 owered a few degrees. 

Measurements o f  heat f l ow  through windows 

The heat f low through t he  windows has been measured w i t h  the a i d  o f  heat 

f low meters. These have been p laced i n  the midd le  of t he  pane. T o t a l l y  18 

windows were invest igated.  A l l  were double-glared windows. 11 windows had 
l i nked  casements and 7 windows had double non-l inked casements. The measu- 

red U-values of the windows corresponded t o  an average of 2.40 W / ~ ~ ' C .  
Two d i f f e ren t  systems o f  converting double-glazed windows i n t o  t r i p l e -  

glazed windows were s tud led in the laboratory .  The systems were s tud ied i n  

respect t o  heat flow. I n  the firlt system the t h l r d  pane 1s placed on the 

i ns i de  of t he  wlndow. The pane i s  mounted i n  a frame made o f  PVC, which on 

one s ide i s  screwed t o  the inner  casement. This s ide of the frame I S  hing- 
ed. The other  t h ree  sides are fastened t o  the casement w i t h  spec ia l  fas t -  

eners. T h ~ s  means t h a t  the pane can be opened f o r  c lean ing (F igure 3 ) .  

Inner casement 

Figure 3 The t h i r d  pane i s  mounted on the inner  casement. 

I n  the o ther  system the pane i n  the inner  casement i s  replaced by a sealed 

g laz ing un i t .  double g laz ing.  The double g laz ing i s  mounted i n  the inner  

casement w i t h  the a i d  o f  aluminium p r o f i l e s  (F igure 4 ) .  

These two systems were mounted on an outward-opening window w i t h  l i n k e d  

casements as we1 1 as on an inward-opening window w i t h  1 inked casements. 

Both windows were of the same s ize.  


