Sound Advice

Helpful Information from Stewart dcoustical Consultants 919-858-0899
A member firm of the National Council of Acoustical Consultants copyright 2000
7406 L Chapel Hill Road, Raleigh, NC 27607 WWW.Sacnc.com

The information in this document is not provided as a consulting service or as a solution to any specific problem.

RATING BACKGROUND NOISE IN ROOMS
By Nord D. Stewart

The steady background sound in rooms, usualy from HVAC systems, has most commonly been evaluated
using NC ratings developed by Beranek in 1957. The sound ismeasured in octave bandsfrom 63 to 8000
Hz and plotted against aset of curves. Thelowest curvethe sound spectrum touchesisthe NCrating. The
curvesfor agiven raing alow less sound with increasing frequency. Therating numbers correspond to the
curve leve in the 1000-2000 Hz octaves. Actual sound spectra frequently do not match the curves, but
intercept the lowest curve a alow frequency. Thus, the actua sound at 1000-2000 Hz is often lessthan
the NC rating. The overal sound is less than expected based on the rating, but the sound may be
unplessant.

In 1971, Beranek, Blazier, and Figwer introduced PNC curves to resolve some problems with the NC
curves. These extended the range to 32 Hz and required less sound at thelowest and highest frequencies
for amore pleasing spectrum. These curves were never widely accepted.

Blazier introduced a very different RC system in 1981, primarily to rate noise in offices. It responded to
problems below 63 Hz, provided anumerica rating based on speechinterference, and provided descriptors
to indicate a rumbly or hissy nature. The numerica rating of the sound is the arithmetic average of the
octave-band levels at 500, 1000, and 2000 Hz. The curves, which are straight lines, are used only to
evauate the quality of thesound. A mgor gpped of the sysemisitssamplicity. However, thissysemwas
not intended for use in very quiet spaces below RC 25. This system extended criteriato 16 Hz though
many believe it istoo redtrictive for sound below 63 Hz. Blazier has recognized this may be true for the
lowest curves. Theorigind system dso did not identify some problems due to excessve noisein the 125-
250 Hz region.

Beranek sought to overcome some of the problems of the RC system with the NCB curvesintroduced in
1987. This system adopts severa principds of the RC system, but uses curvesthat are not straight lines.
The numericd rating isdetermined by the arithmetic average of levelsin the 500, 1000, 2000, and 4000 Hz
octaves. Thus, for the same sound, the NCB rating islower than the RC rating. This system can be used
for very quiet spaces. It ismuch lessredtrictive than the RC system below 63 Hz. Thisis appropriate for
quieter spaces since low levels of rumble are below the threshold of hearing. However, many believe the
rumble criteriais not redtrictive enough for louder areas such as offices.

Blazier introduced RC Mark I1 in 1997 to overcome some of the problemsof the RC system. Theprimary
problem addressed wasthefailure of RC to identify roar problemsin the 125-250 Hz. region. Itintroduces
aQudity Assessment Index to rate sound quality that requiresaprogramto easily evaluate. The RC Mark
Il procedure aso further restricts sound at 16 Hz, except at lower rating levelswhere some restrictions at
the lowest frequencies are relaxed.

Thereis currently an effort to resolve differences between the RC and NCB systems to provide a better
rating sysem. Themgjor difference of opinionisreated to noise below 63 Hz and especidly for thelowest
rating levels. Many people dso favor retention of the origina NC system since it iseader for most people
to use.



