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PART 1—PROJECT IDENTIFICATION INFORMATION 
I. Institution and Address 

School 	of Mechanical 	Engineering 
Georgia Institute of Technology 
Atlanta. Georgia 	30332 

2. NSF Program 

Solid Mechanics MEA-8403953  
3. NSF Award Number 

4. Award Period 

From 	7/1/84 	To 12/31/84 
5. Cumulative Award Amount 

$12,154 
6. Project Title 

Research to Establish an Improved Analytical Model of the Mammalian Cochlea 

PART II—SUMMARY OF COMPLETED PROJECT (FOR PUBLIC USE) 

To account more completely for viscous dissipation, and so to improve agreement 
with experimental 	results, two refinements of an existing analytical 	cochlear 
(inner ear) model 	have been 	investigated. 	The model 	is the first to 	include 
representation of the tectorial 	membrane, which overlies the sensory cells. 	The 
refinements are (a) enforcing the no-slip boundary condition at the four walls of 
each cochlear duct and (b) using realistic dimensions for the cochlear membranes 
in the vicinity of the sensory cells. 

Refinement 	(a) was found to 	be 	insignificant 	in 	resolving the discrepancies 
between experimental 	results and previous predictions of the analytical 	model. 

Fluid flow in the vicinity of the sensory cells is extremely sensitive to the 
spacing between the tectorial membrane and the organ of Corti, which supports the 
cells. In refinement (b), the geometry of this region is represented more realist- 
ically than 	it 	has 	been previously. 	As a 	result, 	viscous 	dissipation 	in this 	region 
is dramatically 	increased. 

In previous cochlear models, 	viscous dissipation 	in the boundary layers at the 
duct walls has been the primary source of damping. 	The present investigation has 
shown that when the tectorial membrane is present, dissipation in the gap between 
it and the organ of Corti 	is orders of magnitude greater than that at the duct 
walls. 
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