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Foreword—The objective of this report is to estimate a typical accessory drive load for heavy truck and bus
applications.  The accessory drive load is defined as the power needed for non-propulsion and non-required
engine systems.

1. Scope—This report is intended to provide the information to estimate the accessory load of a typical heavy
truck or bus.  The components covered include: air compressors, alternators, refrigerant compressors, engine
cooling fans and power steering pumps.  The values show an estimate of the average power requirements
and duty cycles for these accessories.  

This report does not address loads required for engine operation.  Required systems include those needed for
engine performance such as fuel pumps and electronic control modules (ECM).

2. References

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein.  Unless otherwise indicated, the latest version of SAE publications shall apply.

2.1.1 SAE PUBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1339—Test Method for Measuring Power Consumption of Truck and Bus Engine Fans
SAE J1341—Test Method for Measuring Power Consumption of Hydraulic Pumps for Trucks and Buses

3. Total Power Consumption—The total power consumption of engine driven accessories is the sum of the
individual loads.  A maximum possible load can be determined by totaling the maximum loads of each
accessory.  The typical, or average, load for a single accessory can be estimated by multiplying its maximum
load by a duty cycle representing the percentage of time it is used.  The duty cycle will also represent the
average power requirement of the accessory if it has a variable load potential.  For example, a light may be on
35% of the time, resulting in a 0.35 duty cycle multiplier.  A hydraulic pump may be used 20% of the time and
average 50% of its maximum load, resulting in a 0.10 duty cycle multiplier.  The duty cycle of many
accessories will vary with operating conditions such as day or night (e.g., head lights) and warm or cold
ambient temperatures (e.g., refrigerant compressors).  The total, typical accessory load for a vehicle is the
sum of the typical loads for the individual accessories in a particular operating condition.  This report lists
estimates and duty cycles considered representative for the heavy truck and bus industry.
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4. Individual Components—The typical accessories common to heavy trucks and busses are listed below.
Estimated loads and duty cycles are given.

4.1 Air Brake Compressors—The loads and duty cycles for air compressors for the applications are defined on
Figure 1.

FIGURE 1—COMPRESSOR LOAD AND DUTY CYCLES

4.2 Alternators—The power demand to the alternator(s) can be determined by estimating the average amperage
draw from the electrical accessories installed on the trucks and multiplying it by the voltage of the system.
Most trucks in the USA use 12 V systems while European systems tend to be 24 V.  Figure 2 shows the typical
current demand for 12 V electrical components.  All required loads (e.g., ignition and/or ECMs) are included in
the engine net power definition and should not be included as accessories.
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FIGURE 2—TYPICAL DRAW OF ELECTRICAL ACCESSORIES (WHEN SWITCHED ON)
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The total loads can be calculated using the previous loads and equations.  Total maximum load and total
average load can be calculated using Equations 1 and 2, respectively.

(Eq. 1)

(Eq. 2)

4.3 Air Conditioning Compressor—The duty cycle and horsepower for the air conditioning compressor, after
initial cool-down, is shown in Figure 3.  The Average Load column is equal to a typical compressor load times
the duty cycle.

FIGURE 3—AIR CONDITIONING COMPRESSOR LOADS AND DUTY CYCLES
BASED ON 30 °C (86 °F)  AMBIENT CONDITIONS

4.4 Engine Cooling Fans and Drives—The power requirements of the engine cooling fan and drive are closely
related to the engine heat rejection along with radiator, shroud and chassis configuration.  The power needed
to drive a cooling fan at rated engine speed may be 15 to 30 kW (20 to 40 HP) or more.  Since fan power varies
with the fan rpm and design, it is necessary to provide a common method for evaluating the fans.  The
procedure presented in SAE J1339, is of sufficient accuracy to give comparative results.  For a typical class 8
line haul tractor trailer or truck the engine cooling fan is only needed approximately 5 to 10% of the time when
supplemented with an adequate volume of ram air.  Local delivery trucks and busses may have significantly
higher fan-on percentages, possibly in the 10 to 20% range or higher.  Some busses also use multiple fans for
separate radiator and charge air coolers.  The fan-on time may also vary substantially depending on air
conditioning compressor input to the fan clutch and the vehicle’s duty cycle.  Figure 4 shows typical values for
several applications.  It should be noted that these values are rough estimates and may dramatically impact
average accessory loads.  The significant distinction between average fan load and maximum fan load should
also be considered.

Total Maximum Load = (Constant Loads + Intermittent Loads)∑
Total Average Load Constant Loads + 0.35 Intermittent Loads∑( )∑=
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FIGURE 4—TYPICAL FAN LOADS AND DUTY CYCLES—
BASED ON 30 °C (86 °F) AMBIENT CONDITIONS

4.5 Power Steering Pumps—Due to the large variations in power steering pumps, it is recommended that the
power requirement be obtained from the performance data for the pump in question.  See SAE J1341.  Duty
cycles for the various types of operation are defined in Figure 5.  For the purposes of estimating average load,
the maximum loads are typically in the 5-15 HP range.

FIGURE 5—POWER STEERING DUTY CYCLE BY APPLICATION

5. Example of Accessory Load Calculation—The following example demonstrates the use of the above data
and equations to determine the maximum and average accessory loads of a sleeper-type, line-haul tractor-
trailer.  Figure 6 lists the typical, alternator-driven electrical loads.  The maximum and average loads are listed
and totaled.

FIGURE 6—EXAMPLE—ELECTRICAL ACCESSORIES
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