Thermal Infrared Sensor (TIRS) Cryocooler Questions 
NASA would like to survey the market for existing qualified cryocooler models or proven designs in order to incorporate this information into the TIRS instrument conceptual design and to obtain answers to several questions, listed below. Targeted modifications are acceptable, but it must be clear that no development efforts are to be considered: 
Overview of Pertinent TIRS Cryocooler Requirements

· On-orbit mission lifetime of 5 years.

· Two stages of cooling in the following ranges:

· 0.5W to 1.5W at or below 100K.

· 0.75W to 1.25W at or below 40K.

· Total bus power under 200W (Goal).

· MIL-STD-1553 (spacecraft) and RS-422 (TIRS instrument) interfaces.

· Minimum of fixed waveform vibration cancellation. 

Please provide the information requested in the questions that follow. Feel free to give additional information you feel is relevant, though not explicitly requested:

1. Thermo-Mechanical Unit (TMU)

1.1. Identify an existing TMU model or proven design that will form the basis of a cryocooler capable of meeting the listed requirements.

1.2. What qualification tests, if any, has the model or design completed?

1.3. What modifications, if any, would be needed to meet the listed requirements. 

1.4. What flight spares philosophy would you recommend for this TMU?

1.5. What is the rated maximum drive power for the TMU?
2. Cooler Control Electronics (CCE)

2.1. Identify an existing CCE model or proven design that will drive the TMU.

2.2. What qualification tests, if any, has the CCE model or design completed?

2.3. What modifications, if any, would be needed to meet the listed requirements.

2.4. Describe any built-in redundancy. What class electronics is the CCE rated?

2.5. Describe the set of operational modes and how they are triggered.

2.6. Describe any vibration reduction capabilities.

2.7. Is there a limitation on the length of the CCE-to-TMU control harness? 

2.8. What flight spares philosophy would you recommend for this CCE?

2.9. What is the maximum operational output power available from the CCE?

2.10. Are any modifications needed to have both 1553 and 422 interfaces to the CCE?
3. Performance

3.1. Provide three load maps of warm-stage cooling power versus cold-stage cooling power, one each for three values of bus power draw centered on 200W, covering the cooling power and temperature range requirements given above. Identify each as to whether measured or predicted.

3.2. Provide a curve or curves for use in estimating the change in power draw as a function of the heat rejection temperature. Do you have a preferred heat rejection temperature?

3.3. Describe any 1-g orientation dependence of the cooler’s efficiency.

3.4. Provide multiple-axis exported vibration data for the compressor – both with and without reduction control active.

4. Testing
4.1. Describe any existing cooler control electronics (CCE) simulator or simulator design that is faithful to the CCE described above.  Also state whether the CCE stimulator is rated for use in a thermal vacuum environment.

4.2. Describe any existing software simulator if separate from a CCE simulator. 
5. Thermal 

5.1. What are the operating and non-operating temperature ranges for the CCE and TMU?  

5.2. What are the minimum temperature power-on requirements for each?
6. Physical Characteristics

6.1. What is the mass breakdown of the major cryocooler components?
7. Communications

7.1. Provide a description of the existing CCE command and telemetry specifications – data rates, etc.

8. Cost and Schedule

8.1. Provide a cost estimate, phased by Fiscal Year, and a schedule for the following:

8.1.1. The delivery of a flight qualified cryocooler using the most cost-efficient schedule.

8.1.2. The delivery of a flight qualified cryocooler in as short a time as possible.

8.2. A CCE simulator and a software simulator, if independent of the former.

8.3. An engineering model TMU and CCE.
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