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Concept summary for Concept 1: Strain gage system
Description of concept:

A calibration plate is used to provide data on pressure applied by the thermal cycler lid. Strain gages mounted at strategic locations on the lid are wired to a cable that connects to a meter that displays the results.

Reliability:

Fairly reliable. Strain gages are very mature technology and issues such as drift should not be a problem after the system is debugged and if the system is used properly.

Accuracy:

Highly accurate. Strain gage design must be properly conducted (placement, orientation, configuration). Strain readings must be carefully calibrated to provide accurate pressure values.

Ruggedness:

Medium. Several items need to be handled properly (and inspected) to avoid misreads due to damage. These include strain gages, leads, and electronic components.

Ease of use:

Medium. Proper alignment is necessary. Features can be added to improve ease of use (conversion of voltages to pressure, strain relief, alignment pins, etc.)

Area coverage:

Minimal. One gage needed for each location. Reasonable number of gages is no more than 6, therefore we would only get readings at these 6 points.

Feedback time:

Instantaneous. Readings can be displayed continuously as the pressure is adjusted.

Development cost:

Medium. Effort includes: analysis, detail design, selecting components, design of readout subsystem, and assembly of system components. Individual components are inexpensive but putting a system together that works takes development effort.

Development time:

Medium. Associated with development time.

Advanced functions:

None.

Long term costs:

Very low. No single-use items are needed to perform a reading.

Versatility:

Limited. System will probably need to be adapted for other applications.

Overall, this concept will likely lead to a device that provides a reading that can be correlated to pressure, but a lot of effort is needed to ensure accuracy, reliability, ruggedness, and ease of use. The effort may include FEA to determine strain gage location and configuration. Testing is likely needed to calibrate readings to pressure.

The main drawbacks to this concept are the limited number of pressure points and the amount of development needed.

The main advantages to this concept are the use of mature technologies and the very low long-term costs.
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Concept summary for Concept 2: Pressure sensitive film system
Description of concept:

Pressure sensitive film is inserted between the platen and the microplate. The film is removed and scanned to determine pressure distribution.

Reliability:

Very reliable. Pressure sensitive film has been used in many industries and is a mature product. The simplicity of the system leads to high reliability. Film should not be used beyond its shelf life.

Accuracy:

Indeterminate. Manufacturer of film states 10% accuracy on readings. However, ultra-low pressure levels (less than 20 psi) have low accuracies and can only provide relative measurements.

Ruggedness:

Very rugged. System has few parts and film can be handled like normal paper.

Ease of use:

Easy to use. Proper alignment is not necessary. Although system is easy to use, proper interpretation of results is important for accuracy.

Area coverage:

Maximum. A complete pressure profile across all mating surfaces is provided.

Feedback time:

Delayed. Information on pressure is obtained only after film is removed and scanned.

Development cost:

Low. Information is available with minimal development effort. Effort required to determine proper grade of film.

Development time:

Low. Associated with development time.

Advanced functions:

None.

Long term costs:

Medium. One sheet of pressure sensitive film for testing costs up to $5.

Versatility:

Medium. System can be used with different microplates.

Overall, this concept provides a very fast path to obtaining pressure readings. However, the possibly low values may ultimately make this concept non-viable. Very little up-front investment is needed. 

The main drawbacks to this concept are its long-term costs and difficulties in using the system for the desired low pressure ranges.

The main advantages to this concept are its simplicity, low up-front costs, and complete coverage of the pressure surfaces.

