
Heat Pump Closed Loop Spray Drying ~ Alpha, Beta Timeline

348d Alpha and Beta Level Demonstration Prototypes

30d  Setup ~ Buildout, Fixtures, Benches, Test Equipment, etc.

30d Prototype Facility Up and Running

60d Alpha I

12d  Bench Dryer Baseline Test Runs / Data Acquisition

5d Confirm Proper Dryer Operation

0d Alpha I Bench Dryer Ready for Modification

7d Finalize Alpha I HPCL Dryer Design

30d Assemble Alpha I HPCL Test Dryer

15d Assemble Heat Pump

15d Modifications to Alpha I Bench Dryer

0d Alpha I HPCL Bench Dryer Ready for Testing

15d Alpha I HPCL Bench Dryer Testing

15d Alpha I HPCL Dryer ~ Basic Performance Data, e.g. Liters per Hr,  Moisture %

3d Proof of Concept Operational Preview

0d Alpha I Complete

90d Alpha II

5d  Bench Dryer Baseline Test Runs / Data Acquisition

5d Confirm Proper Dryer Operation

0d Alpha II Bench Dryer Ready for Modification

30d Assemble Alpha II HPCL Test Dryer

5d Review Alpha I Test Data, Finalize Alpha II Design

15d Assemble Alpha II Advanced Heat Pump

10d Modifications to Alpha II Bench Dryer

0d Alpha II HPCL Bench Dryer Ready for Testing

15d Alpha II  HPCL Bench Dryer Initial Testing

15d Alpha II ~ Comprehensive Performance Data, e.g. Particle Size, Solubility, Protein, Lipids

20d Alpha II HPCL Bench Dryer Optimization

5d Analyze Initial Alpha II Test Data

5d Design Alpha II Modifications

10d Modify Alpha II Heat Pump and Bench Dryer as Needed

15d Alpha II Optimization Performance Testing

15d Alpha II Comprehensive Optimization Data, e.g. Particle Size, Solubility, Protein, Lipids

10d  Demonstration

7d  Presentation Display Materials

3d Alpha II Demonstration

0d Presentation Ready, Alpha I and II Phases Complete

318d Beta

120d Long Lead Time Items e.g. Beta Scale Spray Dryer, Heat Pump

15d Install and Set Up Beta Spray Dryer

15d Beta Dryer Baseline Test Runs / Data Acquisition

15d Confirm Proper Beta Dryer Operation

0d Beta Dryer Ready for Modification

50d Assemble Beta HPCL Test Dryer

10d Analyze Alpha II Test Data

20d Assemble Beta Heat Pump

20d Modifications to Beta Spray Dryer

20d Beta HPCL Spray  Dryer Initial Testing

20d Beta Comprehensive Performance Data, e.g. Particle Size, Solubility, Protein, Lipids

45d Beta Spray  Dryer Optimization

10d Analyze Beta Test Data

15d Design Beta Modifications

20d Modify Beta Heat Pump and Bench Dryer as Needed

20d Beta Optimization Performance Testing

20d Beta Comprehensive Optimization Data, e.g. Particle Size, Solubility, Protein, Lipids

33d Beta Final Report

10d Formatted Test Data and Discussion

5d BoM

0d Mechanical CAD

5d Electrical CAD

10d Final Report and Slide Deck

3d Beta Demonstration

0d Beta Phase Complete

Task # Task Name Duration
1Alpha and Beta Level Demonstration Prototypes 348d

2  Setup ~ Buildout, Fixtures, Benches, Test Equipment, etc. 30d

3 Prototype Facility Up and Running 30d

4 Alpha I 60d

5  Bench Dryer Baseline Test Runs / Data Acquisition 12d

6 Confirm Proper Dryer Operation 5d

7 Alpha I Bench Dryer Ready for Modification 0d

8 Finalize Alpha I HPCL Dryer Design 7d

9 Assemble Alpha I HPCL Test Dryer 30d

10 Assemble Heat Pump 15d

11 Modifications to Alpha I Bench Dryer 15d

12 Alpha I HPCL Bench Dryer Ready for Testing 0d

13 Alpha I HPCL Bench Dryer Testing 15d

14 Alpha I HPCL Dryer ~ Basic Performance Data, e.g. Liters per Hr,  Moisture % 15d

15 Proof of Concept Operational Preview 3d

16 Alpha I Complete 0d

17 Alpha II 90d

18  Bench Dryer Baseline Test Runs / Data Acquisition 5d

19 Confirm Proper Dryer Operation 5d

20 Alpha II Bench Dryer Ready for Modification 0d

21 Assemble Alpha II HPCL Test Dryer 30d

22 Review Alpha I Test Data, Finalize Alpha II Design 5d

23 Assemble Alpha II Advanced Heat Pump 15d

24 Modifications to Alpha II Bench Dryer 10d

25 Alpha II HPCL Bench Dryer Ready for Testing 0d

26 Alpha II  HPCL Bench Dryer Initial Testing 15d

27 Alpha II ~ Comprehensive Performance Data, e.g. Particle Size, Solubility, Protein, Lipids 15d

28 Alpha II HPCL Bench Dryer Optimization 20d

29 Analyze Initial Alpha II Test Data 5d

30 Design Alpha II Modifications 5d

31 Modify Alpha II Heat Pump and Bench Dryer as Needed 10d

32 Alpha II Optimization Performance Testing 15d

33 Alpha II Comprehensive Optimization Data, e.g. Particle Size, Solubility, Protein, Lipids 15d

34  Demonstration 10d

35  Presentation Display Materials 7d

36 Alpha II Demonstration 3d

37 Presentation Ready, Alpha I and II Phases Complete 0d

38 Beta 318d

39 Long Lead Time Items e.g. Beta Scale Spray Dryer, Heat Pump 120d

40 Install and Set Up Beta Spray Dryer 15d

41 Beta Dryer Baseline Test Runs / Data Acquisition 15d

42 Confirm Proper Beta Dryer Operation 15d

43 Beta Dryer Ready for Modification 0d

44 Assemble Beta HPCL Test Dryer 50d

45 Analyze Alpha II Test Data 10d

46 Assemble Beta Heat Pump 20d

47 Modifications to Beta Spray Dryer 20d

48 Beta HPCL Spray  Dryer Initial Testing 20d

49 Beta Comprehensive Performance Data, e.g. Particle Size, Solubility, Protein, Lipids 20d

50 Beta Spray  Dryer Optimization 45d

51 Analyze Beta Test Data 10d

52 Design Beta Modifications 15d

53 Modify Beta Heat Pump and Bench Dryer as Needed 20d

54 Beta Optimization Performance Testing 20d

55 Beta Comprehensive Optimization Data, e.g. Particle Size, Solubility, Protein, Lipids 20d

56 Beta Final Report 33d

57 Formatted Test Data and Discussion 10d

58 BoM 5d

59 Mechanical CAD 0d

60 Electrical CAD 5d

61 Final Report and Slide Deck 10d

62 Beta Demonstration 3d

63 Beta Phase Complete 0d
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