Heat Pump Closed Loop Spray Drying ~ Alpha, Beta Timeline

sk # Task Name [} 2M [ 3M [ 4M M 9M [T 12M 13M 14M 15M
1Alpha and Beta Level Demonstration Prototypes 348d| 3430 Pr— — f — — — — W Alpha and Beta Level D i yp
2 Setup ~ Buildout, Fixtures, Benches, Test Equipment, etc. 30d 30d Setup ~ Buildout, Fixtures, Benches, Test Equipment, etc.
Prototype Facility Up and Running 30d 30d —;:h—Pmlatype Facilty Up and Running
4 Aiphat 60d 60d T W |aipha |
Bench Dryer Baseline Test Runs / Data Acquisition 12d| 124, 11 Bench Dryer Baseline Test Runs / Data Acquisitior
Confirm Proper Dryer Operation 5q 54 _[=FConfrm Proper Dryer peration
7 Alphal Bench Dryer Ready for Modification od A—-Aipha | Bench Dryer Ready for Modifation
Finalize Alpha | HPCL Dryer Design 7d u{;j Finalize Alpha I HPCL Dryer Design

q  Assemble Alpha | HPCL Test Dryer 30d Lo T Alpha | HPCL Test Dryer

1 Assemble Heat Pump 154 15T Assomble Heal Pump

11 Modifications to Alpha | Bench Dryer 154 15— o Alpha | Bench Dryer

1 Alpha | HPCL Bench Dryer Ready for Testing od 04~ Alpha [ HPGL Bench Dryer Ready for Testing

1 Alpha I HPCL Bench Dryer Testing 15d W-flpha [HPCL Bench Dryer Testing

14 Aipha | HPCL Dryer ~ Basic Performance Data, e.g. Liters per Hr, Moisture % 154 756 1 Aipha | HPCL Dryer - Basic Performance Dala, . Litrs per Hr, Moisture %

1§  Proof of Concept Operational Preview 3d 3d LE—thuuf of Concept Operational Preview

g Alphal Complete od 0d~¢Aipha | Complete
17] Alpha il 90d end% v

1 Bench Dryer Baseline Test Runs / Data Acquisition 5d 5d w Bench Dryer Baseline Test Runs / Data Acquisitior

1 Confirm Proper Dryer Operation 5d 5d onfirm Proper Dryer Operation ‘
2 Alpha Il Bench Dryer Ready for Modification od 04~9 Alpha I Bench Dryer Ready for Modification ‘
21 Assemble Alpha Il HPCL Test Dryer 30d 304 @ ~- Alpha Il HPGL Test Dryer
24 Review Alpha | Test Data, Finalize Alpha Il Design 5d 5d E;:I—Rewew Alpha I Test Data, Finalize Alpha Il Design
2 Assemble Alpha Il Advanced Heat Pump 15d| 15d === Assemble Alpha Il Advanced Heat Pump
24 Modifications to Alpha I Bench Dryer 10d 10d f Modifcations to Alpha Il Bench Dryer
2 ‘Alpha Il HPCL Bench Dryer Ready for Testing od 06 ~f Alpha Il HPCL Bonch Dryer Ready for Testing
26 Alpha Il HPCL Bench Dryer Initial Testing 15d pha Il HPGL Banch Dryer Initial Testing
2] Apha Il ~ Comprehensive Performance Data, e.g. Partcle Size, Solubilty, Protein, Lipids 154 754 [———1 Alpha Il ~ Comprehonsive Performance Data, .g. Parlcle Size, Soiubilly, Potein, Lipids
2§ Alpha Il HPCL Bench Dryer Optimization 20d r I HPCL Bench Dryer
2d  Analyze Iniial Aipha Il Test Data 5q 50T nayze Il Alpha l Test Data
3 Design Alpha Il Modifications 5d 5 L:L—‘Des‘\‘gn ‘Alpha Il Modifications.
31 Modify Alpha Il Heat Pump and Bench Dryer as Needed 10d| 10d Modify Alpha Il Heat Pump and Bench Dryer as Needed
33 Alpha ll Optimization Performance Testing 15d 150 - =W Alpha Il Optimizati Testing
33 Alpha Il Comprehensive Optimization Data, e.g. Particle Size, Solubilty, Protein, Lipids, 154 75— Apha Il Comprehensive Oplimization Data, e.g. Parice Size, Saluilly, Proten, Lipi:
34 Demonstration 10d| 10d L @—
3 Presentation Display Materials d El=—3G is
39 Apha ll Demonstration 3q a0
37 Presentation Ready, Alpha | and Il Phases Complete od 0d-¢ a [and Il Phases Complet:
34 Beta 318d 318d W Beta
39 Long Lead Time tems e.g. Beta Scale Spray Dryer, Heat Pump 120d 120 TL-ong Lead Time Items o.g. Beta Scale Spray Dryer, Heat Pumy
4 Install and Set Up Beta Spray Dryer 15d 15d H__L—‘mmu and
41 Beta Dryer Baseline Test Runs / Data Acquisition 15d tRuns / Data Acquisitior
43 Confirm Proper Beta Dryer Operation 154 (Confirm Proper Beta Dryer Operation
4 Beta Dryer Ready for Modification od 0~ [Beta Dryer Ready for Modiication
44 Assemble Beta HPCL Test Dryer s0d 504 Beta HPCL Test Dryer
4 Analyze Alpha l Test Data 10d| 104 C—T-Analyze Apha Il Test Data ‘
4§ Assemble Beta Heat Pump 20d semble Bela Heal Pumy
47 Modifications to Beta Spray Dryer 204 20d L|__'_| Modifications to Beta Spray Dryer
4§ Beta HPCL Spray Dryer Initial Testing 20d 2000 "W Beta HPCL Spray
4 Beta Comprehensive Performance Data, e.g. Paricie Size, Solubilty, Protein, Lipids 20d 204 1 Beta Comprehensi article Size, Solubilty, Protein, Lipids
50 Beta Spray Dryer Optimization 4sd 450 pray Dryer i
5] Analyze Beta Test Data 10d 104 T nalyze B
5] Design Beta Modifications 154 [ —
E Maodify Beta Heat Pump and Bench Dryer as Needed 20d 2041} Beta Heat Pump and Bench Dryer as Needed
54 Beta Optimization Performance Testing 20d > i Testing
5 Beta Comprehensive Optimization Data, e.g. Partcle Size, Solublity, Protein, Lipids 20d 3 BetaC Optimization Data, 0. Parlle Size, Solublly, Protein, Lipic
59 Beta Final Report 33d 334 W Beta Final Report
57 Formatted Test Data and Discussion 10d| 10d [J—Formatted Test Data and Discussion
ERC s Ea—a

—

5 Mechanical CAD od 0d~9-Mechanical CAD
6 Electrical CAD 5q 50 | fElectrical CAD
61 Final Report and Slide Deck 10d 104 —Final Report and Siide Deck
6] Beta Demonstration 3q 30— Beta Demonstration
& _Beta Phase Complets od 04”6 Beta Phase Compiete
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