
The Continuous Process

of Dimethyl Ether as a Transportation Fuel

Lindsay Eggleston, Alexander Karam & Thomas Mastorakos

Department of Chemical Engineering, University of New Hampshire

Process Flow Diagram and Material Balance

Safety

Introduction

Conclusions & Recommendations

We would like to thank the department of chemical 

engineering at the University of New Hampshire. 

Economic Analysis

▪ Objective: Produce 250,000 gal per day of 

dimethyl ether

▪ Intended to be used as an alternative 

automotive diesel fuel

▪ DME standard fuel composition 

requirements:

 The proposed plant design follows  

inherent safety design principles

 Relief valves were installed on the 

streams 10, 17, 18 and on F-350 A/B

 Rupture disk and downstream spring–

loaded relief valve on Streams 2, 6, 7, 

14, 15

 The most dangerous materials in this 

process were identified as methanol 

and dimethyl ether

 Waste water (Stream 13) contains 

<0.1% methanol

• It is recommended that the plant design proceeds to the next development step

• DME selling price: $2.35 per gallon

• Gamma alumina catalyst chosen and favors reaction kinetics

• Dimethyl Ether Purity: 99.9% with 0.1% lubricant

• Engineered protections in the design to address all safety risks.
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End of Year  (dated from project initiation)

Undiscounted or 

i=0.0

NPV=$15.20

Undiscounted 

i=0.08

NPV=0.02
Undiscounted

i=0.30

NPT=5.8 years

PBP=5 years

DBEP=7.8 years

❑ Total Grassroots Capital Cost: $6.42 

million
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• The NPV of the plant with a discounted annual 

interest rate of 8% is $15.20 million. 

• The Discounted Cash Flow Rate of Return 

(DCFRR) for this process is 30%

• The payback period is 5.0 years. 

• The net payout time is 5.8 years. 

• The discounted breakeven point is 7.8 years. 

Component Requirement

Dimethyl 

Ether (DME)

> 98.5 wt%

Methanol < 0.05 wt%

Water < 0.03 wt%
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