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	Project Overview
	This project investigates the bioethanol to sustainable aviation fuel (SAF) process, with an emphasis on the sustainability of the dehydration of bioethanol. We aim to examine the energy and material consumption of the whole process, and explore avenues to make it more sustainable. In particular, we evaluate the physical and economic feasibility of incorporating solar power, additional heat integration, and methods of reducing and repurposing the waste water released from the process.

	Current Status
	At present, most jet fuel is produced through crude oil refinement. This process is intensive in the consumption of fossil fuels. Aviation in particular accounts for roughly 2.5% of global fossil fuel consumption, a substantial increase from the 1940s.1 Producing aviation fuel is incredibly taxing for the environment in the form of air and water pollution.2 The alcohol to jet (ATJ) process provides avenues for improving the sustainability of aviation fuel production. This pathway offers a scalable solution for advancing long-term decarbonization goals within the aviation industry. Current analyses indicate that SAF produced from ethanol can achieve approximately 15% lower carbon intensity compared to conventional jet fuel sources, making it a promising option for reducing aviation’s overall environmental impact.

	Sustainability
	Carbon Emissions
	Base case: 238 metric tons CO2/yr
	With 55% solar: grid + solar emissions = 117 metric tons
	50.8% reduction in electricity-related CO2 emission
	Water
	Base case steam demand: 3.37 KLB/H LP steam → 4,043 lbs/day blowdown water loss
	Improved design reduces steam to 1.26 KLB/H → 1,508 lbs/day blowdown, a 63% reduction.
	Alcohols

	Dehydration
	Oligomerization
	Olefins

	Hydrogenation
	Olefins
	Paraffins
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	Process Specifications
	Economic Analysis
	Design improvements reduce non-feedstock operating expenses by 14.47%
	Market pricing of ethanol heavily impacts return on investment and company economic viability

	Conclusion
	This process produces roughly 48.3 tons of jet fuel per day. While there were significant considerations regarding the carbon emissions of the process, the yield is small compared to the fuel needs of airports such as BWI. Our yield can only support 2.25% of daily operations at BWI, so further scale up is needed. Variability in ROI highlights the effects of volatile fuel and ethanol prices. Ethanol feedstock costs are a major obstacle in current process profitability. Process improvements and solar energy can be implemented to reduce operating costs, while still obtaining 100% pure ethylene product required for later steps in ATJ.


