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1. Scope—This SAE Information Report contains definitions for hydrogen fuel cell powered vehicle terminology.
It is intended that this document be a resource for those writing other hydrogen fuel cell vehicle documents,
specifically, Standards or Recommended Practices.

11 Purpose—The purpose of this document is to provide a record of commonly used terminology established by
the technical community involved in writing practices and information reports for hydrogen fuel cell powered
vehicles.

2. References

2.1 Related Publications—The following publications are provided for information purposes only and are not a
required part of this specification.

2.1.1  ANSI PusLicaTioN—Available from American National Standards Institute, 1819 L Street NW, Washington,
DC, 20036.

ANSI Z21.83—American National Standard For Fuel Cell Powered Plants.

2.1.2 JAPAN ELECTRIC VEHICLE AsSOCIATION PuBLICATION (JEVA)—Available from Japan Electric Vehicle
Association, Toranomon NS Building, 1-22-15, Toranomon, Minato-Ku, Tokyo, 105-0001, Japan.

Glossary of Terms Relating to Fuel Cell Electric Vehicles, Working Draft dated April 25, 2001

2.1.3 Los ALaMos NATIONAL LABORATORY PuBLIcATION—Available from Los Alamos National Laboratory, Los
Alamos, NM or www.education.lanl.gov/resources/fuelcells.

#LA-UR-99-3231—Fuel Cells - Green Power

214 U.S. FueL CeLL CounciL PusLicaTion—Available from the U.S. Fuel Cell Council, 1625 K Street NW, Suite
725, Washington, DC, 20006 or www.usfcc.com.

Fuel Cell Glossary, Second Edition - MAY, 2000, U.S. Fuel Cell Council — Moving to Market, Fuel Cell
Glossary, 2nd Edition — May, 2000
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2.1.5 EurRoPEAN FUEL CELL GRoUP LTD PusLIcaTiION—Available from European Fuel Cell Group Ltd, Pascalstraat
12, 2811 EL Reeuwijk, The Netherlands or www.fuelcell-eur.nl/status.htm.

Status of Fuel Cell Technology

3. Basic Fuel Cell Description—The basic theory of the hydrogen fuel cell was first published in Philosophical
Magazine in 1839 by Christian Friedrich Schonbein in the January, 1839 edition and by Sir William Grove in
the February, 1839 edition. 160 years later, the practical application of fuel cells to general transportation
needs is close to reality.

A fuel cell is an electrochemical conversion device that converts a hydrogen fuel and air into electricity. As an
example, in a Proton Exchange Membrane Fuel Cell, humidified hydrogen is fed into the anode (negative
electrode). A platinum catalyst facilitates the separation of the hydrogen gas into two electrons and two
positively charged hydrogen ions, or protons. The hydrogen ions migrate across the electrolyte. The
electrolyte is sometimes in the form of a membrane designed such that it can not conduct electrons, therefore,
the electrons must travel through an external circuit which contains a motor or other electrical load, which
consumes the power generated by the fuel cell. At the same time, humidified air is supplied to the cathode
(positive electrode). After the hydrogen ions migrate across the membrane, they are combined at the positive
electrode with the electrons and humidified air to form water. The water is then emitted from the fuel cell. A
single fuel cell produces only a small output (typically about 0.7 volts), but when the cells are stacked in series,
the output voltage is multiplied by the number of cells stacked.

While water is a product of the fuel cell reaction, both the air and fuel entering the fuel cell must be humidified.
This additional water keeps the membrane hydrated. The humidity of the gases must be carefully controlled,
too little water in the hydrogen fuel prevents the membrane from conducting the hydrogen ions, and too much
water in the air supplied to the cathode cause the cathode to flood. Flooding of the cathode prevents the air
from reaching the cathode catalyst sites and forming the water to be emitted.

4 Fuel Cell Electric Vehicle Terminology

4.1 General—Terms used to describe the common components and characteristics of fuel cell vehicles.

411 AR UtiLizaTioN—The fraction of the oxidant that enters the cell that reacts electrochemically.

NOTE— Also known as Oxygen Utilization.

4.1.2 AuxiLIARY BATTERY—A battery provided separately from the primary energy source for operating an
instrument such as a vehicle control device (peripheral devices).

NOTE— The auxiliary battery is generally charged by the propulsion battery of fuel cell via a DC-DC
converter or the like.

4.1.3 CauTioN LABEL—A label displaying information relating to cautions, warnings, and dangers for the purpose
of preventing hazardous handling of the fuel cell system.

41.4 CoLDp StarT—Start-up that occurs after a sufficient soak at the normal ambient temperature.
NOTE— For a test procedure, it is recommended that the soak period should be between 12 hours
(minimum) and 36 hours (maximum), and that the vehicle should not be started and should remain
in a temperature controlled area during this soak period.

415 CooLANT—A fluid used for effecting heat transfer in the thermal management system.

NOTE— The fluid is preferably non-electrically conductive and has a low freezing point.
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416 DeFueL—The process of eliminating fuel from a tank or vessel.
4.1.7 DepPressURIZE—The process of reducing the internal pressure in a tank or vessel to near ambient pressure.

4.1.8 DirecT INTERNAL REFORMING—Production of hydrogen within a fuel cell from a hydrocarbon based fuel
(methanol, gasoline, etfc.) fed to the fuel cell or stack.

419 ExTERNAL REFORMING—The production of hydrogen from a hydrocarbon fuel (nethanol, gasoline, natural
gas, propane, etc.) prior to entry to the fuel cell or stack.

4110 FLammaABILITY LimIT—The range of vapor concentration of flammable gas that will result in propagation from a
flame in air.

NOTE— Hydrogen: 4-75%, carbon monoxide: 12.5-74.2%, methane: 5-15%, n-pentane: 1.5-7.8%,
acetylene: 2.5-100%, ammonia: 15-28%.

4111 FLAME VisiBLE GLAssEs—Glasses which makes it possible to detect a colorless flame by making the flame
visible.

4112 FueL CELL—Electrochemical energy conversion device in which fuel and an oxidant react to generate
electricity without any consumption, physically or chemically, of its electrodes or electrolyte.

4113 FueL CELL VEHICLE (FCV)—A vehicle that receives propulsion energy from an onboard fuel cell power
system.

4.1.14 FueL UTiLizaTion—The fraction of the fuel that enters the cell that reacts electrochemically.
4115 Gas CLeanup—Removal of a contaminant from gaseous feed streams by a mechanical or chemical process.

4116 HeaT CvcLE TesT—A fuel cell endurance test under repeated ambient temperature change within a
prescribed range.

4.1.17 Hot START—Start-up after a shut-down while the temperature of the fuel cell equipment is still within the fuel
cell equipment’s normal operating temperature range.

41.18 HvYDROGEN EMBRITTLEMENT—Phenomenon causing metal to lose ductility due to occlusion of hydrogen
atoms in the metal.

4119 HvYDpROGEN PERMEATION—Permeation of hydrogen through a material of normal construction, resulting in the
release of hydrogen.

41.20 Loap FoLLowINg—A mode of operation where the fuel cell system is generating variable power depending
on the load demand.

41.21 LoweR FLAMMABILITY LimiIT (LFL)—The minimum concentration of a flammable gas/vapor in air in which
flame is propagated.

41.22 Maximum ALLowABLE WORKING PREsSURE (MAWP)—The maximum gauge pressure at which a part or
system may be operated.

NOTE— ltis the pressure used in determining the setting of pressure-limiting / relieving devices installed to
protect the part or system from accidental over pressuring.
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