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California Environmental Protection Agency

Air Resources Board
Small Off-Road Engine Evaporative Emissions Test Procedure

TP-905

Test Procedure for

Determining Fuel Line Assembly Emissions
A set of definitions common to all Certification and Test Procedures are in Title 13, California Code of Regulations (CCR), Section 2482 et seq.

For the purpose of this procedure, the term "CARB" refers to the California Air Resources Board, and the term "Executive Officer" refers to the CARB Executive Officer or his or her authorized representative or designate.

1. APPLICABILITY

This Test Procedure, TP-905, is used by the Air Resources Board to determine the permeation rate of fuel line assemblies used on equipment that use gasoline powered small off-road engines below 25 horsepower.  Small off-road engines (SORE) are defined in Title 13, California Code of Regulations (CCR), section 2401 et seq. This Test Procedure is proposed pursuant to Section 43824 of the California Health and Safety Code (CH&SC) and is applicable in all cases where equipment using small off-road engines are sold, supplied, offered for sale, or manufactured for use in the State of California.  

1.1
Requirement to Comply with All Other Applicable Codes and Regulations

Certification or approval of an evaporative emission control component, technology, or system by the Executive Officer does not exempt the same from compliance with other applicable codes and regulations such as state and federal safety codes and regulations. 

1.2
Safety


This test procedure involves the use of flammable materials and operations and should only be used by or under the supervision of those familiar and experienced in the use of such materials and operations.  Appropriate safety precautions should be observed at all times while performing this test procedure.


FUEL LINE ASSEMBLY PERFORMANCE STANDARD

2.1 Performance Standard

This standard defines the minimum performance requirements for certification of fuel line assemblies.  One of the objectives of the small off-road evaporative emission regulations is to reduce permeation emissions resulting from the use of non-metallic hoses, connectors, fittings, in-line filters, and in-line fuel pumps used with SORE fuel line assemblies.  This test procedure can be used to measure permeation emissions from fuel line assemblies.  Table 2-1 contains the performance standard that applies to fuel line assemblies.

Table 2-1

Proposed Performance Standards
Applicability
Performance Criteria

Fuel Line Assembly Permeation 

New SORE Equipment    > 65 cc to < 225 cc
All fuel line assemblies must have daily emissions 

≤ 0.1 grams/day as determined by SAE J1737.  



New SORE Equipment 

≥ 225 cc
All fuel line assemblies must have daily emissions 

≤ 0.2 grams/day as determined by SAE J1737.  



3. PRINCIPAL AND SUMMARY OF TEST PROCEDURE

Society of Automotive Engineers Surface Vehicle Recommended Practice SAE J1737,       "Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line Assemblies by Recirculation " is incorporated by reference.

Prior to emission testing, the assembly is preconditioned with test fuel until a steady state permeation rate is demonstrated.  The emission rate of the fuel line assembly is then determined by enclosing the assembly in a Sealed Housing for Evaporative Determination (SHED) cell while California Phase II Certification (CERT) fuel is continuously circulated through the fuel line assembly. The SHED cell is constantly purged with dry nitrogen and the effluent from the SHED is passed through a series of canisters containing activated carbon.  The mass of hydrocarbon emissions emitted by the fuel line assembly is determined by Gravimetric analysis of the carbon canisters at regular intervals.

4. BIASES AND INTERFERENCES

As noted in the Society of Automotive Engineers Test Procedure SAE J1737 (Draft), "Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line Assemblies by Recirculation " which is incorporated by reference.

5. SENSITIVITY AND RANGE
As noted in the Society of Automotive Engineers Test Procedure SAE J1737, "Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line Assemblies by Recirculation " which is incorporated by reference.  

6. EQUIPMENT

As noted in the Society of Automotive Engineers Test Procedure SAE J1737, "Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line Assemblies by Recirculation " which is incorporated by reference.  

7. CALIBRATION PROCEDURE


The analytical balance used in SAE J1737 must be calibrated prior to use per the manufacturer specifications.

8. DURABILITY DEMONSTRATION

A durability demonstration is required prior to any determination of the emission rate for a fuel line assembly. The durability tests are designed to ensure that the fuel line assembly evaporative emissions do not exceed the performance criteria throughout the equipment’s useful life.  Prior to the commencement of a durability demonstration, the applicant is required to submit and obtain approval of the fuel line assembly durability test procedures. Once approved, a manufacturer is not required to obtain a new approval for a durability test procedure(s) unless additional fuel line assembly components are used in subsequent designs.  The Executive Officer shall review the proposed durability testing based on the following requirements:

· The durability test procedure(s) should include a method to cycle and/or test the complete fuel line assembly to demonstrate that the permeation control in the assembly remains effective for the duration of the equipment’s useful life.

· The durability test procedure(s) should duplicate the effects of the flow of liquid fuel through the fuel line assembly, and the exposure (both peak and cyclic) to heat, vibration, pressure cycling, and ozone concentrations and ultraviolet radiation exposure based upon the duration of the equipment’s useful life.

· The durability test procedure(s) must actuate control valves, where applicable, for a minimum of 5000 cycles.

· The durability test procedure(s) must include specifications for acceptable system performance, including maximum allowable evaporative emissions at the end of the equipment’s useful life based on typical consumer use.

9. PRECONDITIONING PROCEDURE
The fuel line assembly must be preconditioned with CERT fuel at a constant temperature of 40º C until a steady-state condition is achieved.  The approximate time to achieve steady-state condition is more than 1000 hours. Society of Automotive Engineers Test Procedure SAE J1737 provides a general means to determine steady-state conditions.

10.
TEST PROCEDURE
As described in the Society of Automotive Engineers Surface Vehicle Recommended Practice SAE J1737, "Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line Assemblies by Recirculation ", with the following exceptions:

Test Fuel

Phase II California Reformulated Certification (CERT) fuel will be used in place of the test fuel noted in SAE J1737.

Temperature

The temperature of the test fuel and the environment that surrounds the component must be controlled to 40º C + 1º C.

11.
QUALITY ASSURANCE / QUALITY CONTROL  (QA/QC)


This section is reserved for future specification.
12.
RECORDING DATA

Record data on forms similar to those shown in Society of Automotive Engineers Test Procedure SAE J1737.
13.
CALCULATING RESULTS
As noted in the Society of Automotive Engineers Test Procedure SAE J1737, "Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line Assemblies by Recirculation " which is incorporated by reference.  

14.
ALTERNATIVE TEST PROCEDURES

Test procedures, other than specified above, shall only be used if prior written approval is obtained from the ARB Executive Officer. In order to secure the ARB Executive Officer's approval of an alternative test procedure, the applicant is responsible for demonstrating to the ARB Executive Officer's satisfaction that the alternative test procedure is equivalent to this test procedure.

(1)
Such approval shall be granted on a case‑by‑case basis only. 

(2)
Documentation of any such approvals, demonstrations, and approvals shall be maintained by the ARB Executive Officer and shall be made available upon request.

15.
REFERENCES

Test Procedure to Determine the Hydrocarbon Losses from Fuel Tubes, Hoses, Fittings, and Fuel Line Assemblies by Recirculation, Society of Automotive Engineers Test Procedure, SAE J1737, 2001.
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