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I n t r o d u c t i o n  

I n  the  past  years t h e  need has grown f o r  a  s e n s i t i v e  f l o w r a t e  
meter w i t h  a  very low pressure drop. Such a  device can be used 
t o  measure f lowra tes  o f  a i r f l ows  through t h e  g r i l l e s  o f  
mechanical v e n t i l a t i o n  systems w i t h  low duct  pressures. Another 
a p p l i c a t i o n  would be t h e  measurement of f l owra tes  through t h e  
d i f f e r e n t  rooms o f  a  dwe l l i ng  du r ing  a  blower door t e s t .  

A p ro to type was developed based on t h e  very  simple p r i n c i p l e  o f  
a  t h r o t t l e d  fan. The pro to type proved t o  be accurate and 
capable o f  measuring f lows on ducts w i t h  n a t u r a l  v e n t i l a t i o n .  
Now the  dev ice  has been redesigned and i s  produced by an 
instrument manufacturer. 

Some o f  t h e  s p e c i f i c a t i o n s  

Flowrate 0  t o  0.063 m3/s (230 m3 per  hour o r  130 ft3 per minute) 
Flow e r r o r  < 5% o f  t h e  reading o r  +/- 0.0005 m3/s (2  m3 per hour 
o r  1 ft3 per  minute) 
Supply and Exhaust 
Manual pressure compensation r e s o l u t i o n  < 1 Pa 
Fast response << 1 s  
Ba t te ry  operated 

Appl i c a t i  ons 

*Duct i n -  and o u t l e t s  
Commissioning, balancing, l i n e  d i f f u s o r s  

*Excel lent  use a t  low duct  pressures 
Passive shaf ts ,  na tu ra l  v e n t i l a t i o n  

*D i rec t  c r a c k f  low measurements 
" D i s t r i b u t i o n  o f  f lowra tes  over i n t e r n a l  doors 
*Fast determinat ion o f  t h e  d i s t r i b u t i o n  o f  f lowra tes  dur ing  

blower door o r  p ressu r i sa t i on  t e s t s  

Crackflow measurements (F igure 1  ) 

A  box i s  p laced over t h e  area i n  which t h e  cracks are s i tua ted.  
The flowmeter i s  placed on t h e  opening i n  t h e  box and w i l l  
i n d i c a t e  t h e  crackf low. Th is  box does no t  have t o  be a i r t i g h t .  
Near pressure compensation t h e  unwanted leak f lows w i l l  be 
m i  nimal . 
Flowrate d i s t r i b u t i o n  du r ing  p ressu r i sa t i on  t e s t s  (F igure  2) 

Rooms w i t h  a  low leak f low through t h e  facade can e a s i l y  be 
measured by p lac ing  a  s h i e l d  o f  cardboard i n  t h e  opening o f  t h e  
i n t e r n a l  door. The flowmeter i s  pressed on t h e  opening i n  t h e  
board and w i l l  i n d i c a t e  t h e  f low through t h e  facade. Bypass 
f lows through adjacent i n t e r n a l  w a l l s  w i l l  be minimal near 
pressure compensation. However l a r g e  i n t e r n a l  leak paths w i l l  
make i t  impossib le t o  see when compensation i s  reached. 



The f lowmeter has a l i m i t e d  range. Large leaks i n  t h e  facades 
cannot be measured. I n  such s i t u a t i o n s  t h e  method o f  c l o s i n g  
t h e  i n t e r n a l  door can be used. Th is  method has been developed 
by P Wouters from Belgium. The pressure w i l l  drop i n  t h e  room 
w i t h  t h e  c losed i n t e r n a l  door and thus  t h e  f l o w  through t h e  
facade o f  t h a t  room w i l l  decrease. To keep t h e  pressure i n  
t h e  r e s t  o f  t h e  house constant, one has t o  reduce t h e  blower 
door f lowra te .  This reduc t ion  i s  equal t o  t h e  reduc t ion  o f  
t h e  f l o w r a t e  through t h e  facade i n  t h e  room concerned. With 
t h e  pressure drop i n  t h a t  room t h e  leakage can be calculated.  
For f u l l  determinat ion t h i s  has t o  be done on d i f f e r e n t  
pressure l e v e l s  i n  t h e  house. Extensions on t h i s  procedure 
can y i e l d  r e s u l t s  f o r  leakage o f  i n t e r n a l  w a l l s  by opening a 
window d u r i n g  t h e  p ressu r i sa t i on  and c l o s i n g  t h e  i n t e r n a l  
door. 

Both methods - t h e  flowmeter and t h e  i n t e r n a l  door - are 
supplementary. I f  t h e  range o f  t h e  flowmeter i s  i n s u f f i c i e n t  
t h e  method o f  t h e  i n t e r n a l  door w i l l  g i v e  a reasonable 
pressure drop. And i f  t h e  method o f  t h e  i n t e r n a l  door creates 
no pressure drop i n  t h e  room t h e  f l o w  w i l l  be small  enough f o r  
t he  f lowmeter t o  measure it. However, l a rge  bypass leakage 
paths i n  t h e  adjacent i n t e r n a l  w a l l s  can s p o i l  both methods. 

Concluding remarks 

The Flowmeters have a l a r g e  a p p l i c a b i l i t y  i n  the  research 
f i e l d  b u t  a l s o  i n  t h e  f i e l d  o f  commissioning. 
The zero pressure i n d i c a t o r  could be somewhat more s e n s i t i v e  
i n  t h e  research f i e l d .  A t  h igh  magnetic f i e l d s  t h i s  zero 
pressure meter w i l l  n o t  work as i t  uses magnets t o  be fo rced 
back i n  t h e  zero pos i t i on .  
A f l e x i b l e  hood can enlarge t h e  number o f  g r i l l e s  t h e  meter 
w i l l  f i t  on. 
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