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FOREWORD

Although a considerable number of preprints for the Third Symposium were
avallable to meet the requests of those who could not attend the Symposium,
the supply was exhausted within four months. Hence, it was concluded that
the final papers would be published by the U.S. Department of Energy.

At the opening of the Symposium, Dr. Sharrah, Senior Vice President of
Continental 0il Company, addressed the attendees, and his remarks are
included in this volume.

The Symposium was concluded by workshops which addressed specific topics.
The topical titles and the chalrpersons are as follows:

Alcohol Uses Philip S. Meyers

Production T. A. J. Keefer

Environment and Britt Marie Bertilsson
Safety

Socio~Economic Michael W. Grainey

The workshops reflected a growing confidence among the attendees that the
alcohols from coal, remote natural gas and biomass do offer alternatives
to petroleum fuels, Further, they may, in the long run, prove to be equal
or superior to to the petroleum fuels when the aspects of performance,
environment, health and safety are combined with the renewable aspect of
the biomass derived alcohols. ‘

Although considerable activity in the production and use of alcohols is now
appearing in many parts of the world, the absence of strong, broad scale
assessment and support for these fuels by the United States Federal Government
was a noted point of concern by thé attendees,

The environmental consequence of using alcohols continues to be more benign

in general than the petroleum based fuels. The exception is the family of
aldehydes. Although the aldehydes are easily suppressed by catalysts, it-

is important to understand their production in the combustion process. Pro-
gress is being made in this regard. Of course, the goal is to burn the alcohols
so cleanly that catalytiec equipment can be eliminated.

In conclusion, we want to thank the authors of the papers in this document for
thelr contributions. We also want to thank Faye Guercio of the University of
Santa Clara and Carol Check of the Department of Energy for their secretarial
assistance. :

E. Eugene Ecklund, Chief Richard Pefley
Alternative Fuels Utilization Branch Symposium General Chairman
Conservation and Solar Energy University of Santa Clara

Department of Energy
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1980 Meeting in Brazil

At the conclusion of the Third International Symposium a decision was made
to hold another meeting in Brazil. The meeting will be the:

IV International Symposium
on
Alcohol Fuels Technology
Guaruja, SP, Brazil
October 5-8, 1980
Conference Chairman: Prof. Eston de Eston -
c¢/o Instituto de Pesquisas Technologicas
Caixa Postal 714l
01000 Sao Paulo, Brazil

-



TABLE OF CONTENTS

PRODUCTION, SOCIO-ECONOMIC AND GOVERNMENTAL FACTORS

I-1 Alcohol Fuels from Biomass in New
Zealand, The Energetics & Economics
of Production and Processing

I-2 The Growing of Sugar Cane for Energy

I-3 Aspects of Energy Conversion in the
Production of Methanol from Coal

I-4 Alcohol Fuel Technology and the National
Energy Act

I-5 The Swedish 0i1 and Fuel Policy in the 1980's

I-6 Some Implications of Large-Scale Methanol
Production from Canadian Forest Biomass

W.B. Earl, University of Canterbury,
W.A. Brown, Lincoln College
NEW ZEALAND

Roger Humbert, Consultant, USA

J. Keller, E. Nitschke,
Uhde GmbH, GERMANY

M. Grainey, Oregon Department of

Energy, USA

L.A. Bern, Svensk Metanolutveckling
AB, SWEDEN

Dr. T. A. J. Keefer, Department of the
Environment of Canada, CANADA

FUEL COMPOSITION AND UTILIZATION

I-7 Ethanol/Gasoline Blends as Automotive Fuels

[-8 Experiences with the Utilization of Methanol/
Gasoline Blends and Pure Ethanol in
Brazilian Passenger Cars

I-9 50,000 Mile Methanol/Gasoline Blend Fleet
Study - A Progress Report

I-10 Methanol/Gasoline Mixtures in Four Stroke
Otto Engines :

I-11 Improvement of the Water Tolerability of
Methanol/Gasoline Blends

I-12 Modeling of Flame Properties of Methanol

I-13 Flame Quenching and Exhdust Hydrocarbons
in a Combustion Bomb as a Function of
Pressure, Temperature and Equivalence
Ratio for Methanol and Other Alcohols

il

7

Jerry R. Allsup, Dennis B. Eccleston,
US Department of Energy, USA

G. Pischinger, N.L.M. Pinto,
Volkswagen do Brasil S.A., BRAZIL

K.R. Stamper, US Department of Energy,
USA

Goran Svahn, Svensk Metanolutveckling
AB, Sweden

G. Terzoni, R. Pea, F. Ancilotti

Assoreni, ITALY

Charles Westbrook, Frederick Dryer,
Lawrence Livermore Labs, USA

Dr. H. Eberius, P. Bergner,
H. Pokorny DFVLR-Institut fur
Phys. Chemie der Verbrennung,
GERMANY



1-14 Factors Influencing Cold Starting of S. Rajah, Southern I11inois

Engines Operating on Alcohol Fuel University, USA
1-15 Modification of a Ford Pinto for = Roberta Nichols
Operation on Methanol ) State of California, USA
I-16 Thermgkinetic Modeling of Methanol “L. Browning, R. Pefley
Combustion Phenomena with Application University of Santa Clara, USA

to Spark Ignition Engines



I1-17

11-18

I1-19

11-20

I1-21
11-22

11-23

11-24

I1-25

[I-26

11-27

I1-28

FUEL COMPOSITION AND UTILIZATION

Emissions from Gaschol Fue1ed Vehicles

Brazilian Vehicle Calibration for Ethanol
Fuels -

BP New Zealand Experience with Methanol/
Gasoline Blends

Alcohol/Gasoline Reliability Fleet Tests:
A U.S5. Federal Project

Midterm Prospects for the Use of Alcohols
as Motor Vehicle Fuels

The Physical Properties of Gasoline/Alcohol
Automotive Fuels

Developrient of an On-Board Mechanical Fuel
Emulsifier for Utilization of Diesel
Methanol & Methanol/Gasoline Fuel
Emulsions in Transportation

Evaluation of Methanol for Reduced Exhaust
Emissions in a Single-Cylinder Research
Engine

The Influence of Engine Parameters on the
Aldehyde Emissions of a Methanol-Operated
Four-Stroke Otto Cycle Engine

A Motor Vehicle Powerplant for Ethanol &
Methanol Operation

Dual-Fueling a Diesel Engine with Carbureted
Alcohol

A New Way of Direct Injection of Methanol in
a Diesel Engine

iv

. Lawrence,

Environmental Protection Agency,
USA

. Chui, R. Anderson, R. Baker,

Ford Motor Co., BRAZIL & USA

. Cassels, W. Dyer, BP New Zealand

Ltd., NEW ZEALAND, R. Roles, BP
Research Centre, ENGLAND

. Ecklund,

U.S. Department of Energy, USA
H.M. White, The Aerospace Cor-
poration

. Seiffert, Volkswagenwerk AG,

Research Division, Wolfsburg,
W. GERMANY

. Cox

U.S. Department of Energy, USA

. Lawson, A. Last )
Ontario Research Foundation, CANADA

. Samaga, Karnataka Regional

Engineering College, INDIA,

K. Gopalakrishnan, B.S. Murthy,
Indian Institute of Technology,
INDIA, R. Pefley, University of -
Santa Clara, USA, R. Bechtold,

G. Edwards, U.S. Department of
Energy, USA

. Pischinger, K. Kramer, Institute

of Applied Thermodynamics,
University Aachen, W. GERMANY

‘. Menrad,

Volkswagenwerk AG, W. GERMANY

. Cruz, W. Chancellor, J. Goss

University of California, Davis,
USA

. Pischinger, C. Havenith, Institute
of Applied Thermodynamics, Univer-

sity Aachen, W. GERMANY



11-29

I1-30

I1-37

I1-32
I1-33
[1-34
[1-35
IT-36

11-37

11-38

11-39

11-40

I1-41
11-42

11-43

The Utilization of Different Fuels in a Diesel

Engine with Two Separate Injection Systems

E

. Holmer, B. Bertilsson,
A.B. Volvo, SWEDEN

PRODUCTION & PROCESSING FROM
RENEWABLE & NON-RENEWABLE PRODUCTS

Economics of Methanol in Motor Fuel--
Yajue & Cost of Production

The Energetics of Alternative Biomass Sources
for Ethanol Production in Brazil

Gasoline/Methanol Distribution & Handling
Trial

Ethanol from Municipal Cellulosic Wastes
Engineering of a Fuel Scale Methanol Plant
The Praduction of Grain Alcohol and Electric

Power w/Cogeneration of Steam

Production of Ethanol from Lignccellulose--
Current Status

A Comparative Economic Analysis of Alcohol
Fuels Production Options

The Production of Methanol from Wood--
Processes, Foresting and Economics

Technical and Economic Assessment--
Motor Fuel Alcohol from Grain and Other
Biomass

Novel Continuous Fermentation Process
for Ethyl Alcohol

Production of Methanol from Wood

What Do We Do When the Wells Run Dry?

Research Program Alcoholic Fuels for Road
Traffic of the German Federal Ministry

for R & T in the Federal Republic of
- Germany During the Period 1979-1982

A

G.

>

[op]

K.

[

. Brandberg,
Svensk Metanolutveckling AB,
SWEDEN

Serra, J. Goldemberg, J. Moreira,
C. de Carvalho, A. Pcole, FCA,
UNESP, USP, BRAZIL

. Hooks, R. Sagawe, Deutsche Shell
Aktiengesellschaft, W. GERMANY

. Parker, T. Timbario, J. Mulloney
Muller Associates, USA

. Humphreys, M, bunster,
Davy International Ltd., ENGLAND

Scheller, University of Nebraska,
USA ‘

. Milter, J. Yu,
Cutler Labs., Bechtel National, USA

..Jones, P. Barkhordar, D. Bomberger,
C. Clark, R. Dickenson, W. Fong,
C. Johnk, S. Kohan, R. Phillips,
K. Semrau, N. Teater, SRI Inter-
national, USA

Mundo, H. Wehner
Uhde GmbH, W. GERMANY

. Moon, J. Messick, C. Easley,
R. Katzen, Raphael Katzen
Associates, USA -

. Faust, R. Knecht
Uhde GmbH, W. GERMANY

. Kohan, SRI International, USA
. Stone, California Legislature, USA

. Bandel, E. Plassmann,
BMFT, TUV Rheinland, W. GERMANY



11-44 Legal and Regulatory Influences on Alcohol E. Ecklund

Fuels Use in the United States Department of Energy, USA
1I-45 A U.S. Alcohol Fuel Policy and the Political D. Wiener
States: Assessing Directions o State of Wisconsin, USA

vi



I11-46

I11-47

I11-48

I11-49

I11-50

II1-51

111-52

I11-53

‘111-54

111-55

I11-56

I11-57

FUEL COMPOSITION AND UTILIZATION

Calculations Relevant to the Fueling of
Alcohols in SI Internal Combustion
Engines - Significance for Electrostatic
Carburetion

Combustion and Emission of Gaseous Fuel from
Reformed Methanol in an Automotive Engine

Driving Cycle Comparisons of Energy Econcmies
& Emissions from an Alcohol and Gasoline
Fueled Vehicle

Congressional Concerns about Alcohol Fuels--
A Technical Advisorﬂs Perspective’

Engine Cold-Start with Dissociated Methanol

Engine Experiments with Alcohol/Diesel Fuel
Blends

An Assessment of Alcohol Fuels for Stationary
Gas Turbines: Technology of Utilization &
Prospects for Matching Future Energy Demand

Evaluation of Methyl-Tertiary Butyl Ether as a
Gasoline Blending Component

Hardware/Software Strategies for Fuel Economy
Optimization with Exhaust Emission
Constraints in Methanol Fueled Automobiles

Characterization of Alcohol-Gasoline Blends
as a Stratified-Charge Engine Fuel: Per-
formance and Emissions

New Zealand's Methanol-Gasoline Transport
Fuel Programme

Alcohol Blend Use in Strafified Charge Vehicles

. Hilliard,
Wayne State University, USA

. Inagaki, T. Hirota, Z. Ueno,
Nissan Motor Company., JAPAN

. Bechtold, Bartlesville Energy
Research Center, B. Puliman,
University of Santa Clara, USA

.G. Sokkappa, U.S. Senate, USA

. Greiner, Chemical Energy
Specialists, W. Likos,
University of Santa Clara USA

. Moses, D. Naegeli, E. Owens,
J. Tyler, Southwest Research
Institute, USA

. Rentz, T. Timbario,
Mueller Associates, USA

. Harrington, D. Brehob,
E. Schanerberger,pFord Motor
Company , USA

. McCormack, J. Nebolon, J. Overbey,
R. Pefley, University of Santa
Clara, USA

. Adt, K. Chester, S. Kajitani,
K. Rhee, W. Spurny, University of
Miami, USA

. Graham, Univ. of Canterbury;
B. Judd, Dept. of Scientific &
Industrial Research; V. Alexander,
Univ. of Otago, NEW ZEALAND

. Vann, Catifornia Energy Comission
J. MacDonald, Univ. of Santa Clara,
USA




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































