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Abstract This study investigates the feasibility of a pre-compression system using a vibrating nozzle to
improve the efficiency of a linear compressor. For this purpose, the effects of nozzle geometry,
operating frequency, and leakage of the vibrating nozzle on the compression performance were
numerically analyzed. The results show that the pre-compression effect increased as the angle of the left
vibrating nozzle increased, and the right stationary nozzle did not have a significant effect. When
comparing models with straight, concave, convex, and partition-wall nozzle profiles, the straight and
concave profiles had relatively large pre-compression effects. The pre-compression effect increased with
increasing operating frequency. To validate the numerical model, the numerical results were compared
with experimental results, and the pre-compression effect tended to be consistent when proper leakage
was allowed. The pre-compression effect of the vibrating nozzle is expected to increase the opening
time of the suction valve, which increases the refrigerant inflow into the compression chamber and thus
improves the compressor performance. Therefore, it is necessary to further study the valve behavior due

to pre-compression in the future to confirm the improvement of compressor performance.
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where, p denotes density, u velocity vector and
4 dynamic viscosity.
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Fig. 1. Schematic of vibrating nozzles
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Fig. 2. Mesh system of an axi-symmetric model for
the vibrating nozzles
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Fig. 3. Dimension of vibrating nozzles(unit:mm)

Table 1. Specifications of the nozzle angles with model

Specification
Model (Left nozzle angle-Right nozzle angle)

Model 1 10°-15°

Model 2 15°-15°

Model 3 20°-15°

Model 4 25°-15°

Model 5 30°-15°
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Fig. 4. Dimension of vibrating nozzles with curved
profile (a)Concave (b)Convex
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Fig. 5. Dimension of a vibrating nozzles with partition

(unit:mm) (a) Model 6 (b) Model 7 (c) Model 8

Table 2. Summary for the models

Model Specification
(Left nozzle diameter — Right nozzle diameter)
Model 6 14.64 mm - 8 mm
Model 4 8 mm - 8 mm
Model 5 4 mm - 8mm
.~ Inlet Outlet , Monitoring line -
Leakage

Fig. 6. Schematic of vibrating nozzles with leakage
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Fig. 7. Variation of averaged pressure in a
compression chamber with nozzle profile
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Fig. 8. Variation of pressure in a compression
chamber with time for a cycle
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Fig. 11. Variation of cylinder pressure with cylinder
volume for a cycle
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