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possible once the cylinder pressure becomes equal to the

1. Introduction pressures in the suction and discharge chambers. In real

systems, viscous losses in the gas flowing through the valves,
In reciprocating compressors, automatic suction and dis- valve inertia and film adhesion in the lubricating oil between
charge valves are designed to open and close in the littlest time the valve and the seat are among the mechanisms responsible
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Nomenclature

h distance between surfaces [m]
R half-filling radius [m]

1% liquid mixture volume [m?|

Vo  volume of pure oil [m?]
XR solubility [-]

Greek letters

B half-filling angle [°]

0 apparent contact angle [°]
Po density of pure oil [kg m~]

Pr density of saturated liquid refrigerant [kg m=]

Subscripts

cl contact point at the lower surface
cu contact point at the upper surface
1 lower surface

1 left side of the lower surface
Ir right side of the lower surface
u upper surface

ul left side of the upper surface

ur right side of the upper surface

for the so-called valve losses. The adhesion (or stiction) force
is caused by the deformation of the lubricating oil film that
reaches the space between the valve and the seat through the
piston—cylinder gap. The stiction force delays the valve opening,
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since a larger pressure difference between the cylinder and the
suction and discharge chambers is necessary to overcome the
adhesion effects. As a result, both the isentropic and volumet-
ric efficiencies of the compressor are reduced.

Frontal
view

Top view
(@)
1 16,
St o
18,
19,
20
— —

(b)

Fig. 1 - (a) Test cell. (b) Alignment system (side view). (c) Alignment system (frontal view).
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