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We are now in a position to determine the volume of fluid 
Vo that must exit the compression chamber via the knock-off tube 
in order for the pressure within the compression chamber to 
decay to ambient conditions in accordance with the postulated 
pressure-time function given by (4). We write 

Since the volume rate of flow 0 diminished in an exponential 
fashion, the limits of integration on the time t are zero and 
infinity. 

From the combination of equations (50) and (51), we have 

from which 
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Recalling that Ai is defined by equation (45),we can obtain 
from reference (~) 

Al Ro = 2.4048 

A2 Ro .. 5.5201 
(54) 

A~Ra = 8.f)537 

A4Ra = 11.7915 

etc. 
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Thus equation (53) becomes 

The time constant ~1 can be found from equation (55) 
providing Vo is known. It is understood that the pressure in 
the compression chamber is increased by forcing an additional 
quantity of fluid into the chamber. From reference (f) the 
compressibilit: of the subject fluids (SAE 10 and SAE 20 Oil) 
can be closely approximated from the following equation 

V1 = 1.00 - (4.31x 10-e) Pg + (6 '.51 x 10-1i) P~ 
V3 

where the nomenclature is 

V1 ••• volume of fluid under pressure Pg 
(volume of compression chamber), in3 

V2 • • • volume of fluid under atmospheric pressure 
(volume that would crea!e pressure Pg if 
compressed to volume V1 ), in3 

Since Vo = Va - V1 , then 

To simplify the writing of (57), we introduce the term KP, 
defined . as follows for the subject fluids 
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