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SECTION 018316.13 – BUILDING ENVELOPE AIRTIGHTNESS TESTING
TIPS:
This document includes Specifier/Editor Notes in hidden text.

Revise this Section by adding, changing, and deleting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes: 
1. Performance requirements for building envelope airtightness. 
2. Field-testing procedures and methods for assessing compliance with specified requirements.
B. Related Requirements:

Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections. Replace general references with specific section numbers as determined by specifier’s standard practice.

1. Division 01 Sections for submittal requirements.

2. Division 01 Sections for general commissioning requirements.

3. Division 06 Sections for wall sheathings with integral air barriers.

4. Division 07 Sections for air barrier assemblies.

1.2 REFERENCES

A. ASTM E1186 – Standard Practices for Air Leakage Site Detection in Building Envelopes and Air Barrier Systems, current adopted version.

B. ASTM E3158 – Standard Test Method for Measuring the Air Leakage Rate of a Large or Multizone Building, current adopted version.

1.3 DEFINITIONS

A. Accredited Test Agency: Testing laboratory to ISO 17025 by a member of the IAF/ILAC Multilateral agreement that possesses the necessary competence to test material to the specific test method.

B. Air Barrier Accessory: Compatible materials or products designed to maintain air tightness between the air barrier materials, components, and assemblies, or to fasten them, or both (includes items such as sealants, tapes, backer rods, transition membranes, flashings, nails/washers, ties, clips, staples, strapping, primers).

C. Air Barrier Assembly: Combination of air barrier materials and air barrier components sealed together with the use of air barrier accessories forming the air control layer and thereby reducing air leakage.

D. ABAA Accredited Contractor: An air barrier contractor that has met all outlined accreditation and licensing criteria established by ABAA and agrees to follow the air barrier manufacturer’s installation requirements, correct any and all deficiencies, fully comply with ABAA's Site Quality Assurance Program, and use ABAA trained and certified individual(s) for the installation of the air and water resistive barriers.
E. Air Barrier Component: Pre-manufactured elements or sub-assemblies such as windows, doors, or expansion joints that are installed in the building enclosure to meet a standard requirement for a maximum air leakage rate to be part of the air control layer.

F. Air Barrier Material: Primary element that provides a continuous air control layer, which prevents the movement of air into the building envelope.

G. Air Barrier System: Combination of air barrier assemblies and air barrier components, connected by air barrier accessories, that are designed to provide a continuous barrier to the movement of air through the building envelope.

H. Air Barrier System Envelope Test: Airtightness test to determine airtightness of a building envelope excluding HVAC-related penetrations.

I. Air Leakage: Uncontrolled flow of air through unintended openings in the building envelope, which is driven by positive (exfiltration) or negative (infiltration) pressure differential.

J. Airtightness: Property of a building envelope which will inhibit air leakage. Airtightness is determined by measuring the air flow rate at a specific induced test pressure. 

K. As Operated Test: Airtightness test to determine airtightness of the building envelope, including HVAC-related penetrations, performed during normal function of the HVAC systems. 
L. Baseline Pressure: Envelope Pressure with test fans off and sealed, recorded while the building is configured in the test condition. The terms bias, static pressure readings, and zero-flow pressure difference are used interchangeably with the term baseline pressure in other documents and standards used in the industry.

M. Blower Door: Commonly used term for an apparatus used to pressurize and depressurize the space within the building envelope and quantify air leakage through the envelope. The blower door typically includes a door fan and an air-resistant fabric or a series of hard panels that extends to cover and seal the door opening between the fan shroud and door frame. The door fan is a calibrated fan capable of measuring airflow and is usually placed in the opening of an exterior door. With the air barrier otherwise sealed, air produced by the door fan pressurizes or de-pressurizes the envelope, depending on the fan's orientation.

N. Building Envelope: The building envelope consists of roofs and skylights; above grade walls, windows, curtain walls, and doors; and below grade walls and floors; and connecting flashings, air barrier, and moisture control transition membranes, sealants and expansion joints that separate the interior environment from the outdoors and any adjoining unconditioned spaces. The terms “enclosure” and “envelope” are synonymous.

O. Envelope Pressure: Differential pressure between the interior of the building being tested and the outdoors, measured with the outdoors as the reference.

P. Induced Envelope Pressure: The change in Envelope Pressure caused by operation of the test fans.

Q. Operational Envelope Test: Airtightness test to determine airtightness of the building envelope including HVAC-related penetrations.

R. Single-Zone Condition: A single-zone condition exists if during testing, the maximum difference in induced pressure between any two locations within the test envelope is no greater than 10% of the Induced Envelope Pressure. 

S. Specified Reference Pressure: The Induced Envelope Pressure at which the results are required to be reported by the specification. 

T. Test Envelope: A building or a portion of a building that is configured as a single-zone to be tested in accordance with this standard. 

U. Test Pressure: The Envelope Pressure (not baseline adjusted) measured while test fans are in operation.

1.4 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meetings: Before starting air barrier system installation, conduct at [Project site] <Insert location>. Review testing requirements and procedures for complying with specified requirements.

1. Meet with Owner, Architect,[ Construction Manager,][ Commissioning Provider,] testing and inspecting agency representative, ABAA Field Auditor, Air Barrier Assembly Contractor, and installers of adjacent materials and systems.

2. Review airtightness performance requirements and proposed test procedures.

3. Review available construction documents, including architectural and mechanical drawings.

4. Review testing schedule and scope.
B. Pre-Test Meeting and Enclosure Review: Before testing, review visible elements of the air barrier system.
1. Air Barrier System Review: Meet with Owner, Architect,[ Construction Manager,] [ Commissioning Provider,] testing and inspecting agency representative, blower door technician, Air Barrier Assembly Contractor, installers of adjacent materials and systems, and trades responsible for building preparation procedures to ensure that components have been installed in accordance with specified building envelope airtightness requirements with all penetrations sealed.

2. Review locations and conditions of walls, floors, ceilings, and roof assemblies bounding the test envelope. 

a. Identify whether the test is for a single zone, two or more subsections tested as a single zone, or isolated subsections tested independently.

b. Identify ancillary spaces that are included in the test envelope. Include ancillary spaces that are thermally separated from the outdoors and are not thermally separated from adjoining indoor portions of the test envelope.

3. Review building envelope airtightness performance requirements and proposed test procedures.

4. Review test equipment to be used and locations of each unit.
5. Review building preparation procedures, including the following:

a. Closing and sealing penetrations and openings in test envelope.

b. Disabling required HVAC systems and providing power as needed for testing.
c. Securing test area and surrounding areas as required for Owner operations.

6. Review testing schedule.

7. Review responsibilities and procedures for retesting, installation deficiencies, and repair.

1.5 ACTION SUBMITTALS

A. Shop Drawings: For test envelope boundaries. Include plans, sections, and details necessary to describe boundaries. Also include the following.
1. Delineation of ancillary spaces included and not included in Test Envelope.

2. Envelope surface area calculation, including floors, walls, ceilings, and roofs.
3. Testing equipment locations.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Test Plan: Submit work plan no less than 60 calendar days prior to Pre-test Meeting. Include the following:

1. Test types, methods, and procedures.

2. Schedule.

3. Test Equipment.

4. Other materials required for testing.

5. Personnel who will be on site for testing.

6. Personnel who will be on site for building preparation procedures (HVAC, security, etc.).

C. Certificates: Submit a signed and dated list of testing equipment, their application, manufacturer, model, serial numbers, range of operation, accuracy, and date of most recent calibration for systems indicated in ASTM E3158. 
D. Air Leakage Test Report: Submit test reports in conformance with reporting procedures described in ASTM E3158 no later than 14 calendar days after completion of each test. The ABAA Air Leakage Test Report Template is included at the end of this Section.
1.7 QUALITY ASSURANCE

A. Accredited Test Agency Qualifications: Independent firm specializing in performing testing and inspections of the type specified in this section, having at least 5 years of documented experience.

1. Testing Agency employs at least one individual who is certified in accordance with ISO 17024 by the Air Barrier Association of America (ABAA).
1.8 FIELD CONDITIONS

A. Environmental Limitations: Conduct testing within the range of ambient temperatures and weather conditions as stated in ASTM E3158 and as follows:
1. Test only on days and times when winds are anticipated to be less than 12 mph (20 km/h).

2. Test when ambient temperatures are between 25 deg F (-4 deg C) and 95 deg F (35 deg C).

3. Avoid testing during rain or if rain is anticipated during testing.
PART 2 -  PRODUCTS

2.1 GENERAL REQUIREMENTS

Air Barrier Systems Envelope Testing is a type of testing which excludes HVAC openings and is intended to test the air leakage of the air barrier system by itself. Additional testing which includes HVAC systems may be performed as needed for more detailed analysis and as part of a greater performance goal for the project as defined by LEED, US Army Corps of Engineers, Passive House, Net Zero, or other similar requirements. Operational Envelope Testing is used to understand performance when HVAC openings are uncovered. As Operated Testing is used to understand performance when HVAC systems are running under normal conditions. Once the Air Barrier Systems Envelope Test is performed, the set-up to perform either the Operational Envelope Test or the As Operated Test is fairly minimal and involves removing the materials used to mask openings and, for the As Operated Test, restoring mechanical and building systems to pre-test conditions; both of which would need to be completed as part of this scope regardless of which additional tests are performed. 
A. Testing Type: Air Barrier Systems Envelope Test [and] [Operational Envelope Test] [As Operated Test].
Both pressurization and depressurization testing is recommended by ABAA though there may be circumstances when only one is required.

B. Test Mode: Both pressurization and depressurization.

Multi-point testing is recommended, though small structures or single family homes may utilize single-point testing.

C. Test Method: Multi-point regression, ASTM E3158.
It is recommended by ABAA to specify maximum air leakage at 0.15 cfm/sq. ft. (0.76 L/s x sq. m), though certain codes may allow for more air leakage to achieve minimum code compliance.
D. Building Envelope Air Leakage: Maximum [0.40 cfm/sq. ft. (2.0 L/s*m^2)] [0.35 cfm/sq. ft. (1.77 L/s*m^2)] [0.30 cfm/sq. ft. (1.52 L/s*m^2)] [0.25 cfm/sq. ft. (1.27 L/s*m^2)] [0.20 cfm/sq. ft. (1.0 L/s*m^2)] [0.15 cfm/sq. ft. (0.76 L/s*m^2)] [0.10 cfm/sq. ft. (0.50 L/s*m^2)] <Insert value> at 75 Pa when tested in accordance with ASTM E3158.

2.2 TESTING EQUIPMENT
A. Depending on site conditions and size of the envelope, the test may be conducted using blower door equipment. The testing agency shall supply sufficient quantity of blower equipment that will produce a minimum of 75 Pa differential pressure between the envelope and outdoors using the test methods described herein. 
ASTM E3158 requires calibration of fans and gauges per the equipment manufacturer’s recommended frequency. More stringent requirements may be required by Owner or for Army Corps projects. 

B. Fans shall be calibrated in accordance with ASTM E3158.
C. Gauges: Digital type. Analog gauges will not be allowed. Gauges shall be calibrated in accordance with ASTM E3158.
PART 3 -  EXECUTION

3.1 EXAMINATION

A. Verify that all components of the air barrier system have been installed.

1. The pressure test may be completed before finishes that are not part of the air barrier system have been installed. It is recommended that testing occurs prior to installing finished ceilings to allow for inspection of roof/wall interfaces and repairs, if necessary.
B. Verify that all ongoing construction within and adjacent to the envelope which may impact the pressure test is stopped.

C. Ensure that areas within and surrounding the envelope are free of dust, litter, and construction materials that are easily airborne.

3.2 PREPARATION

A. Prepare building for testing in accordance with applicable testing specifications and ASTM E3158.

B. Close and lock all doors and windows within the building envelope. For doors not equipped with latching hardware, temporarily secure them in closed position for the duration of the test.

C. Maintain even pressure within the test envelope.

1. Open all internal air pathways by propping open all doors.
2. Distribute test fans throughout as necessary to provide uniform pressures within 10 percent of the average differential pressure. 

3. If suspended ceilings have been installed, remove 5 percent of all ceiling tiles or a minimum of 1 tile from each isolated suspended ceiling space, whichever comprises the greatest surface area. 

D. De-energize all air moving equipment.

E. Install testing equipment.

3.3 TESTING

A. Testing Agency: [Owner will engage] [Engage] a qualified testing agency to perform tests and inspections.

B. Conduct testing in accordance with ASTM E3158.
C. Pressurization and Depressurization: Perform testing for each required test mode, and record results separately.
D. Data Analyze: Correct results in accordance with ASTM E3158.

E. Submit Air Leakage Test Reports for each test performed. Document any abnormalities observed during testing.
Contractor is responsible for repairing or delegating installation deficiency repairs to subtrades if required to achieve a passing test. Failures may or may not indicate a systemic issue, and selective demolition and/or testing above and beyond the procedures outlined in ASTM E1186 may be required. The testing agency is not typically involved in any repair procedures, so the responsibility for repairs needs to be discussed at preconstruction and pre-test meetings.
F. Correct building envelope construction installation deficiencies as necessary to demonstrate compliance with specified performance requirements. Additional testing and inspecting shall be at Contractor’s expense.
1. Conform with ASTM E1186 procedures for identifying air leakage pathways.

2. For each contributing air leakage site discovered, make remedial and corrective action approved by the Owner and Architect according to ASHRAE 90.1 requirements. Remedial measures shall maintain standards of quality and durability and are subject to approval by the Architect.

3.4 REPAIR AND PROTECTION

A. After completion of testing, remove testing materials, equipment, and accessories.
B. Unseal all temporarily sealed items. Remove tape and plastic from all temporarily sealed openings being careful not to damage surfaces. If paint is removed from finished surfaces, repaint to match existing surfaces.

C. Repair damaged construction and restore finishes and materials as recommended by each material manufacturer.

D. Protect repaired construction until Substantial Completion.

END OF SECTION 018316.13
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