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Pressure Measurement in Double Inlet Pulse Tube Refrigerator
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ABSTRACT: A double-inlet pulse tube refrigerator was fabricated as a U-shape with @19.0
mm X 125 mm regenerator packed by #200 stainless steel mesh and @12.7mmX125mm pulse
tube. A pressure sensor was installed at the inlet of the regenerator and a differential pres-
sure sensor was installed across the bypass. Amplitude of the pulsating pressure was inde-
pendent of the opening of the orifice and the bypass valves. Helium flow through the orifice
and the bypass was calculated based on the measured pressure. Energy loss through the ori-
fice and the bypass was evaluated with the measured pressure and the calculated helium flow
rate. The energy loss, which is equivalent to the refrigeration capacity at the cold end of the
ideal pulse tube refrigerator, was mainly generated through the orifice. It was proportional to
the opening of the orifice valve, but the real refrigerator displayed the best performance at
the optimized opening of the orifice valve. This optimized performance of the tested pulse
tube refrigerator can be explained by additional refrigeration losses. As an example, the shut-
tle heat transfer loss of the pulse tube was calculated from the measured experimental data.
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Fig. 1 Pulse tube refrigerators.
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Fig. 2 Flow coefficient of the metering.
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Fig. 3 No load temperature for various open-
ings.
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Table 1 Volume flow rate at warm end

Orifice  Flow coefficient  Usmpiitude (m’/s)
40 0.0040 47x107°
65 0.0065 76x107°
80 0.0100 1.2x10™*
100 0.0125 15x107*
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Fig. 8 Work dissipation at orifice.
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