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Foreword—This Document has not changed other than to put it into the new SAE Technical Standards Board
Format.

1. Scope—This information report covers fuel fired pre-heaters which burn gasoline, diesel, or propane fuels.
This type of heater must be used in remote areas where 110/220 V, 60 Hz electric power is not available, and
is recommended anywhere an on-board self contained system is required. The guidelines in this report are
applicable, but not limited to, fuel burning heater installations on the off-road self-propelled work machines
described in SAE J1116.

1.1 Purpose—The purpose of this information report is to provide selection and application guidelines covering
most liquid hydrocarbon fuel burning, engine pre-heating systems. Operating conditions and characteristics of
the equipment will determine the design of any successful system, and since these characteristics and
conditions vary greatly from one application to another, the application engineer must determine the goals he
expects to reach under the conditions encountered. To determine the type and size of heaters will require
adherence to several guidelines, some of which are outlined in the following paragraphs.

2. References

2.1 Applicable Publications

2.1.1 SAE PuBLIcATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale PA 15096-0001.
SAE J814c—Engine Coolants
SAE J1034—Engine Coolant Concentrate-Ethylene-Glycol Type
SAE J1116 JUN86—Categories of Off-Road Self-Propelled Work Machines

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

2.2.1 SAE PusLicATION—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE SP-346—Design and Modification of Industrial Vehicles for Operation at Low Temperatures, SAE
Subcommittee 15, Machine Climatization
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2.2.2 OTHER PUBLICATION
Project 8-49-13-102—Winterizatuib Guidebook-USAMERDC Fort Belvoir, VA. PW. Epenschade
3. Definitions

3.1 Pre-Heat System—A heating system designed to heat an engine from a cold soaked condition at a selected
ambient temperature and wind velocity effect, to an acceptable start temperature.

3.2 Standby Heat System—A heating system designed to prevent engine heat from dropping below an
acceptable start temperature. This heating system must also be designed for a selected ambient temperature
and wind velocity effect.

4. Heater Types

41 Gasoline and Diesel Fired—A typical gasoline or diesel fuel fired heater consists of a burner unit, a
combination combustion chamber and heat exchanger, a 12 or 24 V DC motor driven combustion air blower,
and controls to regulate the temperature, meter the fuel, and start/stop the heater. A gasoline or diesel burning
heater is usually selected to operate on the same fuel as the engine it is heating.

4.2 Propane Fired—A typical propane fuel fired heater consists of a burner nozzle, a tank or coil type heat
exchanger, and controls to regulate the temperature, meter the fuel, start/stop the heater, and provide a shut-
off in case of flame or burner failure. The burner may be lit manually or may be equipped with an electric igniter
powered from the machine electrical system. A propane fired heater requires auxiliary equipment consisting of
a propane tank (from 2.7-18 kg (6-40 |b)) capacity dependent on heater size, a pressure regulator, and
connection tubing and hose. See Figure 1 for typical configuration and size data.

4.3 Gravity Circulation Type—In the gravity circulation or thermosiphon system, the heater must be installed so
that there is a rise upward from the heater to the engine block and a fall or downward slope in the connecting
hose to the heater return. An automatic back flow shut-off to prevent by-passing coolant flow during normal
engine operation should be installed between the engine and the heater. High/low temperature, fuel and oil
resistant (silicone or equivalent) connecting hoses are recommended. See Figure 2 for a typical propane fired
heater installation and Figure 3 for typical gasoline and diesel fired heater installation.

4.4 Forced Circulation Type—This system includes a coolant circulating pump which is usually installed in the
coolant return hose line. The forced circulation system is required when locations available for the mounting of
the heater will not permit the use of the gravity circulation system. An automatic back flow shut-off and high/
low temperature fuel and oil resistant (silicone or equivalent) connecting hoses are recommended. See Figure
4 for a typical forced circulation heater installation.

5. Selection Criteria

5.1 Heater Size—Gasoline and diesel fuel heaters are available in output capacities from approximately 3 kW
(10 000 Btu/h) to 26.5 kW (90 000 Btu/h). Propane fired heaters are available in input capacities from 1 kW
(3400 Btu/h) to 7.6 kW (26 000 Btu/h).

5.2 Selection—There are many variables such as lowest expected ambient temperature, wind velocity effect, time
allowable for heating, etc., which must be considered by the application engineer when selecting a heater and
designing a specific heating system. These factors are not considered within the scope of this report.
However, two simple methods are recommended for the initial selection of heater size for the pre-heat and
standby heat systems.
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