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The engine oil selected for the low-temperature test should be representative of the high limit viscosity for the
SAE grade recommended by the engine manufacturer for the operating temperature range (refer to SAE
J300). Sufficient oil of the same viscosity should be obtained for the complete test program so variations in
test results can be minimized.

Fuel dilution of the engine oil will reduce it's viscosity; therefore, to avoid this possibility, the cranking test is
run without fuel in the carburetor, or with the fuel system cut off.

To prepare the engine for the test, the engine is warmed up and oil drained hot. This procedure should be

repeated two times to assure complete change of oil when oil grade change is made.
changed for the final fill. When the same grade of oil is used for other test temperatures and/or additional
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1 tests, a re-calibration curve should be run to verify initial performance.

e torque is proportional to cranking motor air inlet pressure, determination of engi
Lilated by obtaining the cranking motor running torque corresponding to the cranki
sure and rpm from the, performance characteristics of the calibrated cran
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t number of-cranking tests should be run to obtain a curve of average torque

pbed over-an approximate range of 30 to 120 engine rpm for gasoline engines, 5
tion_diesel engines, and 120 to 220 rpm for small indirect injection diesel engines
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d. Air should not

be cold soaked for this test. The air source should be within 5 °C (77 °F) of the air temperature used to
calibrate the cranking motor to minimize differences in energy supplied to the motor.

The cranking time for each test should be approximately 5 s with the readings between 0 and 5 s used as the
plotting points. Allow a minimum of 30 min additional soak time before performing the next cranking test.

Using the test data, calibrated cranking motor performance characteristics and engine ring gear to cranking
motor pinion gear ratio, calculate the engine torque requirements for each test speed and plot an engine

torque req

uirement curve.
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It should be noted that since gear efficiencies have been neglected, the torque measured is not true engine
torque but that as seen by the cranking motor. However, this is the correct torque for design and application
data for determining cranking motor requirements.

Once the engine torque requirement curve has been determined and the speed required to start the engine
is known, cranking motor performance requirements for the engine application can be determined.

A correctly sized air cranking system should provide a minimum of 5 s cranking time above the
manufacturer’'s minimum unaided cranking speed at the minimum unaided start design temperature. The5s
crank duration represents the capacity from a 60 gallon air tank on a vehicle with a typical air starting system.
The minimum cranking speed is generally between 100 and 120 rpm. Engine manufacturers recommend
starting aig 44 WEYE € i v 2
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