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The Model Farm
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The Model Farm
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Potentials and Objectives of Organic Waste Treatment

 Closing of nutrient cycles

 Crop pest elimination – CBB

 Weed destruction

 Transport reduction

 Greywater treatment

 Prevention of odour development

 Affordability

 Usability of products/residues

 Applicability onto all organic waste fractions
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Anaerobic Digestion
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 Climate 18°C – 29°C

 Substrate Available, suitable

 Site Accessible, developed, enough space, rocky

 Anaerobic digester OLR: 1.5kg VS/m3/d, HRT: 42 d → 3.1 – 12.5 m3

 Substrate Pre-processing Storage for coffee processing waste, shredding

 Biogas processing & storage H2O, H2S, storage in bags and bottles

 Digestate processing Direct use as fertilizer

 Costs 2’300 – 3’600 USD investment costs

 Legal frame Complex, no limitations, expert
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Feasibility Analysis
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Technical Concept / Assembly System
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Technical Concept / Assembly System
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 800 USD

 Administration ok

 Installation instruction ok except for gas applications

 Insufficient operation instructions

 Some improvements of digester design necessary

 Unrealistic operational parameters
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Technical Concept / Assembly System



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 17

Costs and Benefits
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 Operator Manual

 Experts on Big Island and in Switzerland

 Follow-up projects on the model farm
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Continuity
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 Stable operation

 Increase of feeding amount

 Structures optimized

 Gas used for cooking

 Gym ball as intermediate storage

 Trials for gas storage and use
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Follow - up
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 Framework on Hawai’i island and on the model farm favours AD

 AD as a viable and valuable organic waste treatment technology

 Assembly systems are a good option

→ but there is room for improvements

 Basic data collected, overview on the farm and first implementations completed

→ consecutive work

 Follow-up projects

 Monitoring

 Reactor design

 Biogas handling

 …
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Conclusions & Outlook
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Makani Kai Pacific LLC



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 22

Makani Kai Pacific LLC



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 23

Makani Kai Pacific LLC



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 24

Makani Kai Pacific LLC



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 25

Makani Kai Pacific LLC



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 26



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 27

Makani Kai Pacific LLC



||
ETHZ | ZHAW

Environmental Engineering Master Thesis: Biogas Hawai’i
8/23/2016Alexandra Schuler 28

Feasibility Analysis
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