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Foreword—This reaffirmed document has been changed only to reflect the new SAE Technical Standards Board
format.

1. Scope—The purpose of this SAE Standard is to provide standard test procedures for crankcase emission
control systems and/or devices. The procedures included are for determining:

a. The flow rate of the blowby of an engine
b. The flow rates through the crankcase emission control system inlet and outlet

This code is written to cover crankcase emission control systems which are designed to reduce the emission
of engine blowby gases to the atmosphere. The code includes the following sections:

3. Definitions and Terminology

4. Test Equipment

5. Test Procedures

6. Information and Data to be Recorded
7. Data Analysis

8. Presentation of Information and Data

2. References—There are no referenced publications specified herein.

3. Definitions and Terminology—The following definitions apply to the terms indicated as they are used in this
code.

3.1 Engine—Internal combustion engines in which the crankcase is not a principal part of the induction system.

3.2 Crankcase—The volume within an engine which is connected to the oil sump section by internal passages
through which gases can flow.

3.3 Blowby—Those gases which enter the crankcase as leakage past the piston rings and/or the intake and
exhaust valve mechanisms.

3.4 Fresh Air—Any outside air introduced into the crankcase, generally to aid in ventilation (purging of blowby
gases from the crankcase).
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3.5 Crankcase Emission Control System—A system of passages designed to convey gases from and/or to the
crankcase of an engine. The system may or may not include means to regulate the flow(s).

3.5.1 SYSTEM INLET—AnNy passage connecting the crankcase to the atmosphere; which passage is provided for the
purpose of admitting fresh air into the crankcase. It may, under some conditions, allow the discharge of
blowby gases from the crankcase.

3.5.2 SvysTEM OUTLET—ANY passages from the crankcase which are designed to carry gases to points other than
the atmosphere.

4. Test Equipment

4.1 Precautions

4.1.1 The mixture being measured is composed of air, fuel, oil, and combustion products, in varying proportions.
Any or all of these can be harmful to measuring equipment either by fouling and/or by long-term corrosion or
erosion effects, thus reducing instrument accuracy. For these reasons, it is necessary to use rigid
maintenance practices to preserve instrument accuracy. In addition, care must be taken to avoid condensing
the vapors that are present in the mixture being measured. In some cases, oil drops may be present in the
crankcase gases being measured and it may be necessary to employ an oil separator to avoid erroneous
flow readings due to oil accumulations in the flowmeter.

4.1.2 The flow restrictions of the measurement equipment can greatly affect the volume of flow. For this reason, it
is necessary to use some means such as a make-up blower to compensate for the restrictive effect.

4.1.3 The pressures created by actual vehicle movement and engine operation, as well as the system design, will
affect flow rates on many types of emission control systems. Therefore, it will be necessary for laboratory
tests to simulate the vehicle insofar as it affects the system.

4.2 Flow Measurement Instrumentation—A suitable meter such as a rotometer, viscous flow meter, flow orifice,
venturi, or integrating gas meter should be used. Meter accuracy should be within +5%.

4.3 Pressure Measurement Instrumentation—Suitable manometers or pressure gages should be used.
Accuracy should be within £5%.

4.4 Temperature Measurement Instrumentation—A suitable instrument such as a liquid filled, gas filled, or
resistance thermometer, or a thermocouple may be used. Accuracy must be within =1 °C.

4.5 Vehicle Test—Road—For vehicle tests, it is convenient to mount the flow, pressure, and temperature
measuring instruments as well as the make-up blower in a single instrument case for ease of use by the
observer. In addition to these instruments, it is desirable to measure engine manifold vacuum (pressure gage)
and engine speed (tachometer), and it may be necessary to provide means to measure actual vehicle speed.

4.6 Vehicle or Engine Test—Dynamometer—In addition to measurements made in vehicles during road
operation, it may be useful or necessary to simulate vehicle operation under laboratory conditions. The utility
of such measurements is entirely dependent upon the ability to simulate those road conditions which may
influence the performance of the particular crankcase emission control system under test or the quantity of
blowby created by the engine. Most chassis dynamometers are custom installations and any particular
installation may or may not have accessories needed for pertinent road simulation. These might include
means for creating air movement past the vehicle and engine at road velocities and for accurate reproduction
and control of power requirements including deceleration. Most engine dynamometer installations can
reproduce road loads but few can simulate air movements, which may prohibit their use.
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4.7 Flow Bench Equipment—Figure 1 shows typical flow bench equipment. In addition to flow, pressure, and
temperature instruments, means must be provided to supply the air flow quantity at the pressures required.
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FIGURE 1—BASIC LABORATORY FLOW BENCH EQUIPMENT
5. Test Procedures

5.1 Blowby—Measurements are made at the desired conditions of engine or vehicle speed and load. Seal all
crankcase openings and system inlet and outlet passages except the normal major outlet. The rate of gases
flowing through the remaining opening will be measured (see Figure 2). Among the openings to be sealed are
the oil filler pipe, the dipstick opening, and, in some cases, the fuel pump breather. Since, on many engines,
leaks are present around rocker arm cover gaskets, oil pan gaskets, and other seals, it will be necessary, if
accuracy is required, to account for the escape of blowby through them or to reduce the error by keeping the
crankcase at ambient pressure with a blower installed as illustrated in Figure 3.
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FIGURE 2—TYPICAL ARRANGEMENT FOR MEASURING BLOWBY RATE
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