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Abst rac t

PRIVACY PREDICTION IN LANDSCAPED OFFICES 

R.A. S trachan,  P.Eng.

This i s  an abbrev ia ted  vers ion of  a 13 page r e p o r t  plus 26 
pages of appendix,  p resented a t  the  Canadian Acoustical  Assoc ia t ion  1974 
Symposium, Edmonton, Alberta  by the au thor .

A computerized procedure f o r  considering the fol lowing v a r i 
ables  in the open o f f i c e  plan is  described:

1. Speech l e v e l ,  in 1/3 octave bands between 200 and 5,000 Hz.
2. Mul t iple  r e f l e c t i o n s  from the f l o o r  and c e i l i n g ,  with a 

v a r i a b l e  c e i l i n g  he igh t .
3. D i f f r a c t i o n / r e f l e c t i o n  from a beam or  l i g h t i n g  f i x t u r e  in the  

c e i l i n g ,  with a given average absorpt ion c o e f f i c i e n t .
4. Absorption c o e f f i c i e n t s  of f l o o r  and c e i l i n g ,  as a func t ion  

of frequency.
5. Presence of  a b a r r i e r  of v a r i a b l e  heigh t  and lo ca t io n .
6. Variable  d i s tance  from the source.
7. Poss ib le  add i t io na l  m ul t i p l e  sound paths involving r e f l e c t i o n  

from a wall o r  window, of given average absorpt ion c o e f f i c i e n t .
8. Ef fe c t  of speech d i r e c t i v i t y  on each sound path.
9. Background masking l e v e l ,  as a func t ion of  frequency.

The p re d ic t i o n  method computes d i f f r a c t i o n  e f f e c t s  over the 
screen and around images of the screen in the  f l o o r  and c e i l i n g .  I t  
a l so  computes d i f f r a c t i o n  e f f e c t s  from the l i g h t i n g  f i x t u r e  or beam. 
D i f f r ac t i o n  e f f e c t s  are computed d i r e c t l y  from the Fresnel i n t e g r a l .

Specular  r e f l e c t i o n  data fo r  the  absorpt ion c o e f f i c i e n t s  i s  
employed in the  program, where a v a i l a b l e .

From these  d a ta ,  the  A r t i c u l a t i o n  Index and Sentence I n t e l l i 
g i b i l i t y  are  c a l c u l a t e d  by the  method of ANSI Standard S3.5 - 1969. A 
summary t a b l e  of  the s ignal  to noise level  a t  each frequency may be 
p r i n t e d ,  to i d e n t i f y  those f requenc ies  con t r i bu t i ng  most to i n t e l l i g i 
b i l i t y .

The r e s u l t s  demonstrate t h a t  f requenc ies  a t  2 kHz and above 
are major c o n t r ib u to r s  to i n t e l l i g i b i l i t y ,  even where a l i g h t i n g  f i x t u r e  
or a beam does not provide a specu la r  r e f l e c t i o n .

The presence of  a r e f l e c t i o n  from a beam or l i g h t i n g  f i x t u r e  
is  seen to s i g n i f i c a n t l y  inc rease  the  sentence i n t e l l i g i b i l i t y .

With a well designed p lan,  good acou s t ic  c e i l i n g ,  and an 
optimized background masking spectrum, i t  i s  shown t h a t  masking leve l s  
in the o rder  of 52 dBA are  requ i red  to reduce sentence i n t e l l i g i b i l i t y
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to  20%, assuming speech l e v e l s  as given in ANSI Standard S3.5 - 1969.

The a c c e p t a b i l i t y  of  these  masking le ve l s  i s  dependent on 
occupant a c t i v i t y  and on a well shaped spectrum. Both a background 
masking sound system and a very good acous t ic  c e i l i n g  are  genera l ly  
ind ic a te d  to  be necessary f o r  pr ivacy.

I t  has been Barron & S t r achan 's  exper ience ,  t h a t  background 
masking le ve l s  of 47 dBA provide  adequate privacy in the normal open 
plan o f f i c e  s i t u a t i o n .  This i s  a t t r i b u t e d  to an average speech level  
a t  l e a s t  5 dB below t h a t  given in the ANSI Standard.

A sepa ra te  study of s t a t i s t i c a l  speech le ve l s  i s  inc luded,  
and i t  is  shown t h a t  1% l e v e l s ,  measured with an impulse response  of 
50 m i l l i s e c o n d s ,  are 10 to 11 dec ibe l s  above the  long term energy 
average.  Fur ther ,  i t  i s  shown t h a t  the  L10 l e v e l s  when measured with 
a slow in t e g r a t i o n  time are  approximately 3 decibels  above the  long 
term energy average of speech. These measures show e x c e l l e n t  c o r r e l a 
t io n  to  the ANSI Standard S3.6 - 1969 f o r  confi rmat ion of A r t i c u l a t i o n  
Index. Other combinations of s t a t i s t i c a l  level  and impulse response 
t ime are shown to give s i g n i f i c a n t l y  poorer c o r r e l a t i o n  with the bases 
used in the  ANSI Standard.

Summary

The paper i d e n t i f i e s  the fo llowing s i g n i f i c a n t  observa t ions:

1. Normal speech l e v e l s  are lower than the  ANSI Standard.
2. Frequencies above 2 kHz are  major c o n t r ib u to r s  to speech 

i n t e l l i g i b i l i t y  in a l l  p r a c t i c a l  s i t u a t i o n s .
3. Ref lec t ions  from l i g h t i n g  f i x t u r e s ,  columns, and o th e r  r e 

l a t i v e l y  small su rf aces  having low absorbent  c o e f f i c i e n t ,  can s i g n i f i 
c a n t ly  inc rease  i n t e l l i g i b i l i t y .

4. For acceptable  p r ivacy,  i t  i s  imperative  t h a t  a h ighly ab
so rp t ive  c e i l i n g  ma te r ia l  be used. B ar r i e r s  hanging from the c e i l i n g ,  
which do not  block the  c e i l i n g  from view a t  an angle of 30 - 45 degrees ,  
are of l i t t l e  b e n e f i t  i f  the  bas ic  absorpt ion  p ro p e r t i e s  of the  c e i l i n g  
are  inadequate .

These f a c t o r s  do not  appear to be widely recognized in many 
cu r ren t  eva lua t ions  of open o f f i c e  a c o u s t i c s ,  and are  considered to be 
primary reasons  f o r  poor success in many in s ta nces .

A copy of the f u l l  paper i s  a v a i l a b l e  from the au thor  on r e 
quest .


