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@ Engine and Emissions Equipment

● 400 Hp Eddy Current Dyno

● 250 Hp Eddy Current Dyno Being Installed

● 50 Hp Water-Brake Dyno

● Waukesha CFR Octane Rating Engine

● Refurbished Horiba On-Line Gas Analyzers and Sample Conditioners

D Nicolet Magna 550 FTIR Spectrometer

● Hp 6890 GC with TCD and FID

● HP 5890 GC with FID

● Sierra Instruments BG-I Mitxo Dilution Test Stand

s R&P CO. inc. Series 5100 Diesel Particulate Analyzer

. California Analytical Hot-FID Analyzer

● Kistler Pressure Sensors and Crank Angle Enmders

● Navistar T444E, V-8, DI Turbodiesel with HEUI Fuel Injection

● Cummins B5.9, 6 Cyl., 24-valve, Dl Turbodiesel with Electronic Controls

● Volkswagen 1.9L TDI, DI Turbodiesel

. ‘fanmar TS-180 Single-Cylinder IDI
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Effect of Oxygenated Cetane Improver on
Diesel Engine Combustion and Emissions

A Proposal to the Strategic Alliance Committee

by

Andr6 L. Boehman and Peter J.A. Tijm
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Objectives

● Examine Emissions and Combustion Behavior of

Diesel Fuels Doped with Oxygenates

● Clarify the Effects of an Oxygenate with High Cetane

Number

. Study Both Emissions Reductions and Combustion
Behavior by Sampling the Exhaust and Monitoring ln-
Cylinder Pressure
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Benefits of Cetanerw

● Development of Transportation Fuel Additives from
Synthesis Gas

~ Complies with US DoE Federal Energy Technology Center
‘:Wsion 21” Mission - Cleaner and More Efficient Use of
Coal

~ Producing Cetane Enhancers from Inexpensive
Feedstocks

~ Projected to Have a Cost Equal to Diesel Fuel
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Comparison of Some
Oxwenated Fuel Additives
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Yanmar,TS180 Single-Cylinder ~
IDI Diesel Engine in the 50 hp Test CeI1 I
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Specific Fuel Consumption
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Specific Energy Consumption
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Specific CO Emissions
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Specific NOX Emissions

151,
■ Premium Diesel Fuel I I
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VW 1.9L TDI Turbo Diesel Engine
Multi-Cylinder Engine Test Cell h
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@ Brake-Specific NOX Emissions,
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Conclusions

Oxygenated blends can achieve up to -30Y0
particulate matter reduction in diesel fuels when
blended at a level of 4% oxygen content

There are significant differences between the
effectiveness of different oxygenates - presumably
due to molecular structure and accessibility to
oxygen

Specific Fuel Consumption increased for all the
oxygenated fuel blends, but Specific Energy
Consumption remained unchanged

CETANERTMhas demonstrable performance benefits
over other oxygenated fuels
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hnpact of lMolecular Structure
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v [ Reformulated Clean Burning I
Diesel Demonstration Program

Funded by

the South Coast Air Quality Management District

. Determine Engine

Combustion and Emissions

for Blends of Diesel Fuel and
Cetaner in Medium-Heavy
Duty Engine Application

● Develop an Operational
Database and Optimized
Engine Parameters for Use of
Cetaner in Medium-Heavy
Duty Engine Applications

● Verification of Laboratory
Engine Performance Data
Through On-Road Field
Testing

. The Energy Institute

● Air Products and Chemicals,
Inc.

● uSA PRO

● University of California -
Berkeley

● Cummins Engine Co.

● PACCAR (Kenworth-Peterbilt)
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Cummins 5.9L V-8 Turbodiesel
in the 250 hp Test Cell
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G? Current Status I

● Cummins B5.9 Engine Installed in the Test Cell and

●

●

●

●

●

has been Operated on the A~L 8-Mode Test

Cummins is Machining the Head for Pressure Probe
Installation

UC-Berkeley Testing is Ongoing

Dodge Ram Truck Has Been Received by USA PRO
from Chrysler Test Fleet for 18 Month Period

Field Emissions Measurement Strategy Under
Development with Assistance from Clean Air
Technology and R&P Co.

US EPA Supporting Collaborative Work with Our
Field Emissions System

Development of a Dimethyl Ether
(DME)-Fueled Shuttle Bus

Demonstration Project

A Project Sponsored by the Pennsylvania
Department of Environmental Protection

with
Additional Support from the Federal Energy Technology Center

Air Products and Chemicals, Inc.
The Pennsylvania Transportation Institute

and
The Energy Institute at Penn State
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. Determine the Emissions and Combustion Performance
for DME-Diesel Fuel Blends

. Determine injection System Durability Criteria for Use of
DME-Diesel Biends

. Determine the Viscosity and Bulk Modulus of DME-
Diesel Blends

. Develop Protocol for DME Fueling Based on Fuel Blends

● Detailed Speciation of Particulate Matter

+ Said to be smokeless, but perhaps not under all
conditions

● HOW Much DME is Optimal?

. Demonstrate DME-Diesel Fueling in a Campus Shuttle
and Operate the Shuttle on DME-Diesel

PENNSTATE The Energy Institute

w
Research Plan

Blendimz and Additives

. Combine Lubricity Studies with Engine Combustion
Studies

. Prior to Running DME/Diesel Blends; Examine Their
Phase Behavior, Viscosity, Compressibility and Wear
Rate Characteristics

● Protect Fuel Injectors and Pump by Anticipating Fuel
Mixtures that will Lead to Excessive Wear

● Examine Several Lubricity Additives: Lubrizol, Ethyl
and Methyl Soyate
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High Pressure Viscometer
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High Pressure Viscometer

Initial Determination of Viscometer Constant
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q Navistar T444E V-8 Turbodiesel [
in the 400 h~ Test CellI I
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w
CAM Encoder Mounted on

Navistar T444E V-8 Turbodiesel
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Current Status

●

●

●

●

●

●

●

I

Navistar Engine Acquired and Installed in the Test Cell

Engine Dressed with Help from Allegheny Truck and
Navistar

Pressure Sensor and Crank Angle Marker Operational

High Pressure Viscometer Operational for
Measurements of Viscosity and Bulk Modulus of DME-
Diesel Blends

Penn State Fleet Services Has Acquired the Champion
“Defender” Shuttle Bus

PTI has Performed Emissions, Performance and
Efficiency Tests on the Shuttle Bus on Diesel Fuel

DME/Diesel Fuel Delivery System Under Construction

PENNSTATE The Energy Institute
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