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Business and Activity Section

(a) Contract Activity

No modifications requested
Expenditures per the original project budget
	- Summer salary for faculty PI / co-PIs
	- Support for graduate research assistant
	- Summer support for two undergraduate research assistants
	- Prototyping supplies (Arduino boards, electrical components, etc.)
(b) Status Update of Past Quarter Activities

A wireless network of conductivity probes is currently being designed. The conductivity probe’s performance in the presence of oil and water mixtures was studied.  The water test cell was redesigned to better withstand the fluid pressure encountered during testing. 

(c) Cost share activity

Cost share applied per project budget (on PI, co-PI salary)

(d) Task 1: Conductivity probe and test vessel design

The graduate research assistant has constructed prototypes of the desired probe node elements which will be incorporated into the wireless network.  A liquid test cell was constructed, and data was collected to ensure that the probe would perform satisfactorily in an active pipeline. The liquid test cell design was changed to minimize seams in high pressure areas. 

1. Background and Objectives in the 7th Quarter
1.1 Background



1.2 Objectives in the 7th Quarter 
	Continue testing of liquid test cell
	Redesign liquid test cell to minimize seams in high pressure locations
	
2.  Experimental Program in the 7th Quarter
2.1 Experimental design
Liquid test cell with integrated conductivity probe redesigned
Conductivity probe coding adjusted to improve range of readable conductivity values

3. Results and Discussions

The desired elements of the individual conductivity probe test node have been prototyped.  The conductivity probe’s coding was further adjusted to improve precision and accuracy. The probe was tested in the liquid cell with a mixture of oil and water.  It was determined that the probe could detect when water had settled out from the mixture and collected near the probe electrodes. The liquid cell was redesigned to reduce the number of seams at the base of the cell. These seams became fatigued after multiple tests due to the liquid pressure.  It was determined that the useful life of the cell would be improved if they were eliminated. 
4. Future work
Integrate individual prototype modules into a wireless system
Field test the proof of concept conductivity probe wireless system
Order manufactured prototype probe

(e) Task 2: Thermoelectric generator design
The thermoelectric generator design for this project depends upon the configuration of the conductivity probe prototype system.  The existing Peltier thermoelectric generator has been tested with the heating apparatus.  While preliminary testing continues using the existing generator, another generator will be designed to meet the demands of the probe prototype system.

1. Background and Objectives in the 7th Quarter
1.1 Background
1.2 Objectives in the 7th Quarter
Begin design of the generator using specifications dictated by conductivity probe prototype.

2. Experimental Program in the 7th Quarter
2.2 Experimental design
3. Results and Discussions
The initial design for the thermoelectric generator which was produced in Spring 2019 will be adapted to the specifications of the prototype conductivity probe system.
4. Future work
[bookmark: _GoBack]An EE undergraduate student has been hired to continue design on the thermoelectric generator and adapt it to the prototype conductivity probe system. An ME student has been hired to continue to develop the prototype produced by the graduate research assistant (graduating in August).
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