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Previous Vehicle Work at UNLV

« Under contract with the Nevada
Operations Office of the U.S.
Department of Energy, to develop
a modified bus into a test-bed for
advanced hybrid concepts,

« worked with bus modified from a
pure electrically-driven
configuration to one with a
hydrogen fueled engine/generator
and metal hydride beds storage
system,

» developed control strategies and
systems, battery systems, safety
sensors and their operations,
hydrogen fueled engine
development, incorporation of
super capacitor regenerative
braking systems,

e engine construction and
evaluation took place at Kell's
Automotive Marine of Las Vegas.



The Station

Joint project with the Las Vegas Valley Water District and Proton Energy



Station’s Photovoltaic System

e 4 Single-axis Tilted
Trackers at 4.2 kWe
each,

« Plant Output: 16.8 kW,
DC; 14 kW, AC,

 Net metering agreement
with power utility,

 Annual Expected
Generation: 37,000 kwWh
approx.

* Not funded by DOE, but
by project partners.



Data Acquisition System

Monitored Parameters:

* Ambient temperature, relative
humidity, wind speed and direction,

 Incident solar radiation on PV trackers,
PV cell temperatures,

« Power usage by electrolyzers,
compressors, dispenser, and chiller,

PV system power generation,

* Hydrogen mass flow rates
measurement investigated and
proposed.

Electrolyzers’ operation monitored
remotely by Proton Energy Systems,
dispenser and compressors’ monitored
remotely by Air Products

Data downloaded to UNLV, archived,
software used to generate web site
plots and do calculations.



Web Site
www.hydrogen.unlv.edu







Polaris Ranger ICE Conversion

Modifications:

Conventional Engine modified for direct
cylinder injection of hydrogen through
machined head. Crankcase venting added.
Timing system modified and engine
computer control added. Modifications and
dynamometer testing performed at Kell's
Automotive Marine. Installation and field
testing performed at UNLV.

Hydrogen fuel system added including a
0.67-kg Dynatek L026 350-bar tank with
integral Teleflex TV-115 tank manifold
equipped with tank solenoid/check valve and
pressure relief device. Additional pressure
relief device added between pressure
regulator and engine components. Other
components added include pressure
transducer and display, fill pressure gage,
filter, fill nozzle, an alternate fill connection
and isolation valves. An accessible manual
hydrogen isolation valve was installed to
shut off hydrogen flow to the engine without
using tools.

Electrical system modifications were made
with the addition of the engine control
computer and control system for the engine
startup and shutdown. Onboard data
acquisition system to monitor parameters is
in testing.



Component Specifications

* Vehicle’s modifications used components
specifically designed for use with hydrogen.

» Installed to the latest CNG standards,
manufacturer's specifications, and hydrogen
specifications when available.

«  Component’s manufacturers consulted on
many of the installations. Recommendations
used in the systems designs.

» Fabricated components, such as the in-
cylinder injection check valve, went through
materials testing for suitability, bench
testing, dynamometer testing, and months of
vehicle road testing at the university.
Components disassembled after testing and
tolerances checked.

» Electrical components and assemblies, such
as the FCV power conversion system and
seqguencing controls, bench tested through
multiple cycles, load tested, and months of
road testing.

* Operational Safety considered for each
component used.

«  Components used for high pressures and
hydrogen applications checked for rating
and suitability. Pressure ratings
documented.



Vehicles after Conversion

Vehicles to be used at the Las
Vegas Springs Preserve.
Color scheme is for that
application.



Next Vehicle

Full sized pickup truck conversion in progress:

* New, simplified, in-cylinder injectors are currently being
manufactured in preparation for testing and installation,

e Vehicle computer interface research underway,
components in procurement,

* Fuel system components specified and purchased,

* Auxiliary fuel cell power unit (APU) with super-capacitor
storage to run vehicle electrical loads bench and load
tested, safety and charging control circuits completed
and ready for bench testing,

e Conversion to be completed with road testing by end of
‘07.



Next Vehicle



Fuel Cell APU Experimental Set-Up

V-8 Engine Fuel Tank Supercapacitor Fuel Cell
|

/

Load Bank DC/DC Converter Battery (for start-up

And shut-down)



Thank youl.



