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California Environmental Protection Agency

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

TP-904

Test Procedure to Determine the Pressure Integrity of Controlled Venting Mechanisms
A set of definitions common to all Certification and Test Procedures are in title 13, California Code of Regulations (CCR), Section 2481 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-904, is used by the Air Resources Board to determine the performance of venting mechanisms and control valves or other such venting mechanisms used to control evaporative emissions from equipment that use gasoline powered small off-road engines below 25 horsepower. Small off-road engines 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 applies to manufacturers seeking a design-based certification of evaporative emission control systems using controlled venting mechanisms. 

1.1
Requirement to Comply with All Other Applicable Codes and Regulations

Certification of an evaporative emissions system or component by the Executive Officer does not exempt the system or component 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 pressurized cylinders and vessels.  Individuals using this test procedure must be trained to handle pressurized containers.  Appropriate safety precautions should be observed at all times while performing this test procedure.


2. PRINCIPAL AND SUMMARY OF TEST PROCEDURE

Prior to pressure integrity testing of the evaporative emission control system, durability testing is performed. Durability testing is intended to simulate accelerated aging of the evaporative emission control system components.  Durability testing subjects the controlled venting mechanism and its associated components to conditions that can deteriorate system performance such as exposure to ozone.  After durability testing, pressure integrity tests are performed on all control valves or other such venting mechanisms. 

3. BIASES AND INTERFERENCEStc \l1 "3
BIASES AND INTERFERENCES
To accurately quantify evaporative emissions the complete system must be leak tight.  Lose fittings, seals, and connectors can cause the system to fail the pressure integrity test.

Care should be taken to control the temperature where testing is performed.  Isothermal conditions are required in order to evaluate pressure decay.
4. RANGE OF MEASUREMENTS
The range of pressure measurements is approximately + 10.0 PSIG to –10.0 PSIG.  The range of temperature measurements is 10ºC to 30ºC. 

5. TEST EQUIPMENTtc \l1 "5
EQUIPMENT
Description
Accuracy/Stability

+/- 10 PSI Differential Pressure Transducer
Accuracy, 0.25% of Full Scale

0-50ºC Temperature Thermocouple
0.025°F/°F Reference Junction Stability 

Pressure/Vacuum Test Bench
NA

Ozone Exposure Chamber 
NA

Data Logger
NA

Cylinder of Nitrogen Gas
NA

Stainless Steel Pressure Vessel
NA

Gas Regulator
NA

Water Bath
NA

6. EQUIPMENT CALIBRATIONStc \l1 "6
CALIBRATION PROCEDURE
The pressure and temperature transducers must undergo an annual multiple point calibration using primary standards. The correlation coefficient must be 0.999 or greater.  

7. DURABILITY DEMONSTRATION

A durability demonstration is required prior to pressure integrity testing. These tests are designed to ensure that the control valves or other such venting mechanisms operate properly throughout the useful life of the equipment.  A durability demonstration consists of the following tests:

Control Valve Actuation

The mechanism that actuates the control valve or other such venting mechanism (mechanical, electrical, or other) will be cycled a minimum of 1000 times.  This test is intended to ensure that all cables, levers, switches, and solenoids function properly throughout the expected useful life of the equipment. 

Pressure/Vacuum Cycling 
Each control valve or other such venting mechanism is installed on a test vessel and subjected to 3000 cycles of the following pressure profile:

· + 3.9 PSIG for 5 seconds.

· - 2.0 PSIG for 5 seconds.

Vibration Exposure

Position each control valve or other such venting mechanism in a suitable test fixture while maintaining its specified orientation (as designed).  Subject the fixture to a horizontal vibration force of 4.5G x 60Hz x 107 times directed perpendicular to the base of the test fixture. 

Ozone Exposure

Place each control valve or other such venting mechanism in a test chamber containing ozone at a concentration of 900 parts per billion (PPB) +/- 25 PPB at a temperature of 40ºC +/- 2ºC for 72 hours.

8. CONTROL VALVE STATIC PRESSURE TEST

Static pressure performance of each control valve or other such venting mechanism shall be determined by measuring its leak rate in an isothermal environment.  The following static pressure test is performed in triplicate:

· Each control valve or other such venting mechanism is installed on a metal test vessel with rigid walls.

· The test vessel is placed in a water bath maintained at 21ºC +/- 1ºC.

· A data logger and pressure and temperature sensors are used to continuously collect pressure and temperature data.

· The vessel is pressurized to 3.8 PSIG +/- 0.5 PSIG with nitrogen gas.

· Ensure that the test assembly is free of leaks, if leaks are found they must be corrected before continuing.   

· Record the initial vessel pressure and water bath temperature.

· After 30 minutes, record the vessel pressure and water bath temperature.  Verify that the test pressure is at least 3.6 PSIG, if not the control valve or other such venting mechanism fails the test run.

· After 90 minutes, record the final vessel pressure and water bath temperature. 

The test sequence described above is performed three times.  Figure 1 details the test equipment used to perform the static pressure test.

9. PRESSURE RELIEF VALVE CRACKING PRESSURE TEST tc \l1 "9
SEALING PROCEDURE
Cracking pressure performance of a relief valve or other similar device shall be determined by measuring the pressure release threshold in an isothermal environment.  The following cracking pressure test is performed in triplicate:

· The relief valve is installed on a metal test vessel with rigid walls.

· The test vessel is placed in a water bath maintained at 21ºC +/- 1ºC.

· A data logger and pressure and temperature sensors are used to continuously collect pressure and temperature data.

· The vessel is pressurized to 3.8 PSIG +/- 0.5 PSIG with nitrogen gas.

· Ensure that the test assembly is free of leaks, if leaks are found they must be corrected before continuing.   

· Record the initial vessel pressure and water bath temperature.

· After 30 minutes, record the vessel pressure and water bath temperature.  Verify that the test pressure is at least 3.6 PSIG, if not the control valve or other such venting mechanism fails the test run.

· After 90 minutes, record the final vessel pressure and water bath temperature. 

· Slowly increase the pressure in the test vessel until nitrogen is released from the relief valve.  Record the release pressure on the data sheet. 

10. ACCEPTANCE CRITERIA

Control Valve Static Pressure Criteria

The static pressure measured at 90 minutes must be 99% of the static pressure measured at 30 minutes for each test run.

Pressure Relief Valve Cracking Pressure Criteria

The measured minimum cracking pressure must be at least 3.9 PSIG for each test run.  Below 3.9 PSIG, the relief valve must meet the static pressure acceptance criteria.  

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


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

Record data on a form similar to the one shown in Figure 2.
13. ALTERNATIVE TEST PROCEDUREStc \l1 "15
ALTERNATIVE TEST PROCEDURES
Test procedures, other than specified above, shall only be used if prior written approval is obtained from the Executive Officer. In order to secure the Executive Officer's approval of an alternative test procedure, the applicant is responsible for demonstrating to the 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 Executive Officer and shall be made available upon request.

14. REFERENCES


This section is reserved for future specification.
15. tc \l1 "16
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Figure 1.  Pressure Integrity Apparatus Diagram
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Figure 2.

Data Sheet
Control/Relief Valve Manufacturer:

Control/Relief Valve Positive and Negative Pressure Design Specifications (PSIG):


Design Type (ball or diaphragm): 

Valve Part #:

Tested By:

Control Valve Pressure Data

Test #
Initial Water Bath Temperature

Ti (ºC)
Initial Pressure

Pi (PSIG)
Pressure @ 30 Minutes

P30 (PSIG)
Pressure @ 90 Minutes

P90 (PSIG)
Cracking Pressure

Pc (PSIG)
Final Water Bath Temperature

Tf (ºC)

1







2







3
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