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A NOISE ENCLOSURE FOR A RESIDENTIAL, CENTRAL AIR-CONDITIONING UNIT

D.N. May
M i n i s t r y  o f  T r a n s p o r t a t i o n  and Communications 
1201 Wilson Avenue,  Downsview, On ta r io  M3M 1J8

Ai r  c o n d i t i o n e r s  a r e  t he  most  complained of  no i s e  source  in 
On ta r i o  and one of  the  most  compla ined-of  in t he  r e s t  of  Canada and t h e  U.S.

This  paper  r e p o r t s  on t he  c o n s t r u c t i o n  of  a lowcos t  de mons t ra t i on  
no i se  e n c l o s u r e  on a c e n t r a l  a i r - c o n d i t i o n i n g  condenser  u n i t ,  t he  f i r s t  
s t ep  in a program in t ended  to  r e s u l t  in a d o - i t - y o u r s e l f  b rochure  f o r  home 

handymen and o t h e r s .  The work was performed whi le  t he  a u t h o r  was wi th  
the  M i n i s t ry  of  t he  Envi ronment ,  and was c a r r i e d  ou t  in c o l l a b o r a t i o n  wi th 
L. Butko,  D. Fumerton,  E. Grane l l  and R. Purchase .

The e s s e n t i a l  d e t a i l s  of  the  e n c l o s u r e  a r e  given in the  accompany
ing f i g u r e .  Impor t an t  f e a t u r e s  a r e  as f o l l o w s .

The sound a t t e n u a t i o n  i t  ach i eved  was 14 dBA. The s i d e s  of  t he  
e nc l os u r e  and the  a b s o r p t i v e  s i l e n c e r s  to  ach i eve  t h i s  were ,  r e s p e c t i v e l y ,  
11/16" wea the rp roofed  p a r t i c l e  board and 1/2"  t e n t e s t  b oa rd s .  Though 
grouped i n t o  twelve "modules" of  two boards  each ,  t he  a b s o r p t i v e  a r r a n g e 
ment can be e s s e n t i a l l y  d e s c r i b e d  as t h a t  of  24 s h e e t s  o f  1/2" t e n t e s t  
wi th  a 1/2" a i r s p a c e  between each .

Heat exchange e f f i c i e n c y  i s  p re s e rv ed  by avo i d ing  undue f low c o n s t r i c t i o n  
from the a d d i t i o n  of  e x c e s s i v e  b a c k p r e s s u r e , and by w e l l - s e p a r a t i n g  the  
cold  and hot  a i r f l o w s .  The a i r  c o n d i t i o n e r  worked s a t i s f a c t o r i l y  through 
a summer which i nc luded  s e v e r a l  c on s e c u t i v e  days o f  30°C (90°F) peak 
t e mp e r a t u r e s .

To permi t  main tenance  of  the  a i r  c o n d i t i o n e r ,  and w i n t e r  s t o r a g e  
of  t he  e n c l o s u r e ,  t he  e n c l o s u r e  i s  e a s i l y  removable.  The r oo f  a l s o  l i f t s  
o f f  to  al low the  a b s o r p t i o n  m a t e r i a l s  t o  be i n s p e c t e d  and r e p l a c e d .  The 
t e n t e s t  m a t e r i a l  i s  cohes ive  enough t o  w i t h s t a n d  the  a i r f l o w  and not  
c log the  machine.

The ground space r equ i re men t  i s  modest  s i n c e  t he  e n c l o s u r e  is  
b u i l t  "up" r a t h e r  than "s ideways" ,  bu t  i t s  h e i g h t  i s  not  such as t o  block 
the  view from most f i r s t  f l o o r  windows. The o v e r a l l  appearance  i s  not  
u n a e s t h e t i c .

The m a t e r i a l s  a r e  e a s i l y  a v a i l a b l e  and the  d es ign  i s  comprehens i 
b l e  to  a home handyman. The c o s t  of  m a t e r i a l s  was $78,  exc l ud ing  t a x .
Since a q u a r t e r  o f  t h i s  was wood p r e s e r v e r  and p a i n t ,  t he  sum i s  no t  an 
o v e r o p t i m i s t i c  c l a im.  The use of  f i b e r g l a s s  b a t t s  r a t h e r  than t e n t e s t ,  and 
a more modest  use of  wood p r e s e r v e r ,  could reduce  the  c o s t  t o  about  $50; on 
the o t h e r  hand,  more expens i ve  wood and d e c o r a t i v e  f e a t u r e s  l i k e  roof  
t i l e s  could r a i s e  i t  t o  $100.

F u l l e r  d e t a i l s  of  t he  e n c l o s u r e  a r e  a v a i l a b l e  in t h e  Noisexpo 76 
p r o ce e d i ng s ,  in a paper  of  t he  same t i t l e .
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AIR-CONDITIONER NOISE ENCLOSURE DESIGN CONCEPT

AIRFLOW
DIRECTION

4 X 2  SLOT-IN
ABSORPTION
MODULES

LEVEL

4 ^ '  HIGH, 2 ^ ' WIDE, 4 ^ ’ LONG

Figure 1


