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A room is imagined to have a uniform energy density E in j/m3, and the rate of energy per per unit time striking a flat surface A from all surrounding points is given by (Raichel sections 11.4-11.7)


de/dt = A Ec/4,

where c is the speed of sound in air. When we have a sound source of power P, the energy density E builds up in a room of volume due to a source of power P, but also decays because of absorption when sound hits the walls, so we have


d(EV)/dt = P - Aabs Ec/4,

where Aabs is the effective sound-absorbing area of the volume V. This equation is of the form


dx/dt = a - bx, and has a solution  E = a/b( 1- exp(-bt)), where a = P/V, and b = Aabsc/4V.

Problem 1. (Raichel 11-3) Find the time constant (( = 1/b) for a room 8 m x 10 m x 2.5 m with an average sound absorption coefficient of 0.34.

Problem 2. (Raichel 11-5 a) Find the reverberation time of a room 6m x 22 m x 15.5m. The floor is carpeted. One of the longer walls has gypsum boards mounted on studs along its entire length. The other three walls, and ceiling are plastered.

