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Abstract Experiments and discussion Performance

The operating temperature of 30 K 1s crucial for long
wave infrared and very long wave infrared detectors. To
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holds great importance for 30 K long-wave infrared matrix 500# SS screen, porosity 0.613

detectors. We designed a single-stage coaxial PTC with
double 1nlet orifice, and we conducted extensive
optimization experiments on this cryocooler. With 200
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—@— 0.2 mm diameter diameter results in a greater DC mass flow rate,

Cold heat exchanger 0.4 mm diameter which can potentially negatively impact the
performance of the cryocooler. Appropriately
| | diameter of orifice can reduce the no-load
23.3 K, without double 1nlet
23.5 K, 0.2 mm double inlet temperature of the cryocooler. As shown in Figure
4, we measured the performance of the
cryocooler with double inlet orifice diameters of 0O,
0.2, and 0.4 mm. When the orifice diameter was

Fig. 1. Schematic diagram of the PTC
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Hot end temperature: 285 K 0.4 mm, the cryocooler exhibited excellent
193K, 0.4 mm double inlet performance. Therefore, we selected a double Hot end temperature: 285 K
inlet orifice diameter of 0.4 mm. 0.0 0.5 1.0 1.5 2.0 2.5 3.0
0.0 0.5 1.0 1.5 2.0 Heat load / W
Heat load / W Fig. 6. Performance of the 30 K PTC
Fig. 4. Performance of PTC with different diameter of double inlet orifice

Cooling from 300 K to 40 K, 16 minutes
* Equilibrium temperature 19.3 K, 67 minutes.

150 W input power, 285 K reject temperature

no-load temperature 18.7 K, 1.6 W/30 K

200 W input electrical power, 285 K reject temperature

Fig. 2. Actual picture of the PTC
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