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 LPT9310 COTS Cooler for ECOSTRESS
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ABSTRACT
-

-

-

INTRODUCTION

The design of the cooler has strong ties to past and present space cryocoolers. The pulse-tube cold 
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PRIOR WORK: TESTING OF THE LPT9310 AT JPL

ECOSTRESS INSTRUMENT DESIGN AND PROJECT

-

Figure 1. LPT9310 cooler

Figure 2. Radiometer buildup with two 
LPT9310 coolers shown.  

Figure 3. Close up of coolers with compressor 
and expander high performance heat exchangers.
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of the SpaceX Dragon vehicle.
-

-

-

,
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TRANSFER LINE PERFORMANCE

®

-

ADDITIONAL SCREENING ON COMPRESSOR

bearing needs to provide the as-designed high radial stiffness over its operating life. Second, the 

-

Figure 4. SAGE simulation of LPT9310 with longer transfer line.
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After additional run-in hours
After proof pressure testing

ADDITIONAL COOLER-LEVEL TESTING
-

-

FURTHER ANALYSIS AND JUSTIFICATION
-

-

EM TESTING OF STANDARD LPT9310 COOLERS

Figure 5. Flexure overstroke test. Figure 6. Ring-down test
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-

-

Figure 7. Random vibration test. Figure 8. Random vibration spectra.

Figure 9. Burst test, standard pulse tube. Figure 10. EM cooler TVAC test setup at JPL.
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LPT9310 HIGH PERFORMANCE

Figure 11. Heat lift vs. compressor input power 
for 155 kg/hr mass flow rate, 60 K cold tip, and 24°C 
fluid inlet temperature

Figure 12. Heat lift vs. cold tip temperature 
for 155 kg/hr fluid flow rate and 24°C fluid inlet 
temperature at various compressor input powers.

Figure 13. Heat lift vs. fluid inlet temperature for various mass flow rates with 140 W compressor 
input power and 60 K cold tip.
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-

-

repeated in Table 1 and the trade-off result is presented for each option.
-

reduces the parasitic loss.

Design option Interface 
impact Process and schedule risk Selected

design None

None changed, but heritage present
High-conductance No

design iteration No

High No

High High No

Table 1. Trade-off for improvement options.

Figure 14. Performance LPT9310-HP vs standard.
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