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SECTION 018323 – RAINSCREEN ASSEMBLY PERFORMANCE REQUIREMENTS 
TIPS:
This document includes Specifier/Editor Notes in hidden text. Editing instructions and commentary have been provided for the design professional’s review.
This section is intended to be issued to describe the overall project goals for the performance and coordination of rainscreen assemblies. Detailed product and installation requirements for each component within the assembly are described in each technical section in Division 07 and should not be repeated here.
Revise this Section by adding, changing, and deleting text to meet Project-specific requirements.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes administrative, procedural, and coordination requirements for rainscreen assemblies and outlines the overall rainscreen performance requirements as specified in the related sections.
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.
Retain subparagraph below to expand on whole-building airtightness requirements specifically for the air barrier system. Refer to the Air Barrier Association of America (ABAA) website for example specification.

2. Section 018316 “Building Envelope Airtightness Performance Requirements” for whole-building airtightness requirements.

3. Section 019113 “General Commissioning Requirements.”

4. Section 019119.43 “Exterior Enclosure Commissioning.”

5. Section 072100 “Thermal Insulation” for continuous insulation.

6. Section 072500 “Weather Barriers” for weather barriers.

7. Section 072700 “Air Barriers” for air barrier assemblies. 

8. Section <Insert cladding section(s)>.
9. Section 076200 “Sheet Metal Flashings and Trim” for sheet metal fabrications.

10. Section 079200 “Joint Sealants” for joint sealants and accessories.

11. Section 079500 “Expansion Joints” for expansion joint covers.

1.2 DEFINITIONS

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

C. 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.

D. Air Barrier Material: Primary element that provides a continuous air control layer, which prevents the movement of air into the building envelope as defined by the adopted code.

E. 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.

F. 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.

G. Cladding: Non-loadbearing wall element, inclusive of any coating and/or finish, serving as the outer layer, which is unprotected from exterior environmental conditions.
H. Rainscreen Assembly: An assembly applied to an exterior wall which consists of, at minimum, an outer layer, an inner layer, and a cavity between them sufficient for the passive removal of liquid water and water vapor.

I. Rainscreen Component: Materials or assemblies within a rainscreen assembly, such as water control layers and air barrier assemblies, wall panels, insulation, supports, and anchors. 
J. Water Control Layer: The continuous layer comprised of one or more materials that resist the passage of liquid water.

1.3 REFERENCES

A. AAMA 501.1 – Standard Test Method for Water Penetration of Windows, Curtain Walls and Doors Using Dynamic Pressure.

B. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus.

C. ASTM C1363 - Standard Test Method for Thermal Performance of Building Materials and Envelope Assemblies by Means of a Hot Box Apparatus.

D. ASTM D3656 - Standard Specification for Insect Screening and Louver Cloth Woven from Vinyl-Coated Glass Yarns.

E. ASTM E413 - Classification for Rating Sound Insulation.

F. ASTM E783 – Standard Test Method for Field Measurement of Air Leakage Through Installed Exterior Windows and Doors.

G. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure Difference.

H. ASTM E3158 – Standard Test Method for Measuring the Air Leakage Rate of a Large or Multizone Building.
I. CSA Z5010 – Thermal Bridging Calculation Methodology.

J. ISO 10211 – Thermal Bridges in Building Construction Heat Flows and Surface Temperatures Detailed Calculations. 

K. NFPA 285 – Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior Wall Assemblies Containing Combustible Components.
1.4 ADMINISTRATIVE REQUIREMENTS
A. Coordination: Coordinate Work of each building envelope Specification Section to achieve performance requirements and the following:
1. Construction schedule to allow for preconstruction meetings, mock-ups, reviews, and testing and inspections included in other Sections.
2. Sequencing of trades to achieve proper transitions of water control layers and air barrier systems conforming with manufacturer’s requirements for installation and compatibility.

3. Installation of penetrating items, including mechanical, electrical, and plumbing penetrations, to be sealed and detailed in accordance with water control layer and air barrier system manufacturer’s written instructions. 
4. Installation of building envelope materials and accessories to provide continuity of water control layers and air barrier systems and mitigate thermal bridging at junctions of materials and openings.
5. Construction tolerances coordinated between cladding systems and back-up wall systems.

B. Preconstruction Meeting: In conformance with requirements specified in [Section 013100] [Section 013000] [other Division 01 Sections describing Preconstruction Meeting requirements], discuss items affecting the progress and performance of the rainscreen assembly installation, including:
1. Schedule and phasing.

2. Water control layer and air barrier system boundaries and transitions.
3. Coordination of thermal envelope transitions.

4. Coordination and sequencing of Work with other Sections.

5. Mock-ups.

6. Tolerances.

7. Field testing requirements.

C. Preinstallation Meetings: Conduct at [Project site] <Insert location>.
1. Specific requirements are included in related rainscreen component Sections.
2. Discuss transitions between systems and the responsibility and sequence of installation for each component.

1.5 SUBMITTALS

A. General: Provide submittal documentation required in each related rainscreen component Section.

B. Shop Drawings: Provide coordinated shop drawings of the rainscreen assembly.

1. Indicate rainscreen assembly dimensions, layout, joints, construction details, supports, methods of anchorage, flashing, and transitions.
2. Provide details of water control layer and air barrier system materials, accessories, and assemblies, including detailing of substrate joints and cracks, counterflashing strips, penetrations, inside and outside corners, terminations, flashings, and transitions to adjoining construction.

3. Include design engineer’s stamp or seal on shop drawings for supports, attachments, and anchorages.
Retain paragraph below if overall U-value is being specified in this section in lieu of specifying R-values for individual materials in other sections. Refer to code requirements for continuous insulation, which generally limits thermal bridges to fastener and service penetrations. 
C. Thermal Documentation: Provide documentation demonstrating compliance with specified thermal performance requirements for each rainscreen assembly. 
Retain subparagraph below if third-party modeling and calculations will be required in lieu of building product manufacturer’s published literature on thermal performance of assemblies. In many cases, thermal girt or cladding support system manufacturers publish thermal performance tables of typical rainscreen assemblies, which may or may not exactly match Project requirements. Third party calculations will add cost to the project but can provide the design team documented conformance with specified design requirements in circumstances when the manufacturer’s literature is not acceptable or available.

1. [Include design engineer’s stamp or seal on thermal calculations.]
Design professional may determine that condensation resistance calculations are necessary for the project. Retain paragraph below if calculations are required for verifying assembly performance requirements.

D. Condensation Resistance Calculations: Provide calculations confirming the requirements for effective condensation prevention for each rainscreen assembly.

Design professional is responsible for determining whether NFPA 285 is required by code. Delete paragraph below if compliance with NFPA 285 is not required.

E. Submit documentation confirming each assembly meets the acceptance criteria of NFPA 285.

1. Where deviations from a tested assembly are proposed, submit Engineering Judgement documentation acceptable to the Authority Having Jurisdiction.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Company specializing in performing the work of this section with a minimum [5 years] <Insert requirement> experience [and having successfully completed the RAiNA Installer Training program].
B. Structural Design Professional Qualifications: Design structural supports and anchorages under direct supervision of a Registered Design Professional experienced in design of this type of work and licensed in the state or province in which the Project is located.
Retain paragraph below if third-party stamped thermal calculations are required.

C. Thermal Design Engineer’s Qualifications: Prepare thermal models and calculations under direct supervision of a Registered Design Professional experienced in design of this type of work and licensed in the state or province in which the Project is located.
Whenever project-specific wall assemblies do not exactly match an assembly tested per NFPA 285, a third-party engineering judgement may be required. Annex B of NFPA 285 provides guidance for qualified engineers, design professionals and individuals performing engineering evaluations but does not specifically indicate credentials required to do so. Final determination on the acceptance of an engineering judgement is to be made by the Authority Having Jurisdiction. 
D. Qualified Professional: Qualified engineer, design professional, or individual with experience in preparing engineering judgements as described in NFPA 285 Annex B for deviations in NFPA 285 tested assemblies[ who is acceptable to the Authorities Having Jurisdiction]. 
1.7 MOCK-UPS
Discuss mock-up requirements with Owner and Contractor.

A. Mock-Up: Provide [stand-alone] [integrated] mock-up of building envelope for evaluation of workmanship and to set quality standards for materials and execution.

1. Minimum Size: [As indicated in Drawings] <Insert dimensions>.
2. Approval of mock-ups does not constitute approval of deviations from the Contract Documents contained in mock-ups unless Architect specifically approves such deviations in writing. 

3. Layers of mock-up shall be stepped back to show the progressive nature of the Work and to reveal the otherwise concealed portions of Work.
Edit list below as required for Project.

4. Include the following systems, assemblies, and accessories in mock-up:

a. Back-up [wall] [structure].

b. Sheathing.

c. Water control layer and air barrier system.

d. Opening flashings.

e. Thru-wall flashings.

f. Typical detailing for air and water sealing at penetrations.

g. Transition detailing at [adjacent systems] <Insert requirements>.

h. Cladding supports and anchorage.

PART 2 -  PRODUCTS 
2.1 SYSTEM DESCRIPTION

A. Provide a complete, integrated set of mutually dependent components and assemblies that form a rainscreen assembly capable of resisting and transferring specified loads, thermal and fire performance requirements, and exposure to weather without failure or infiltration of water into the building interior.
2.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Engage a qualified Registered Design Professional to design rainscreen components to comply with the following requirements and to withstand the effects of the specified load requirements without damage or failure.

1. Dead Loads: As required for each rainscreen assembly.
ASCE 7 requires full design loads on components unless test data or recognized literature demonstrates lower loads.

2. Design Wind Loads: Comply with [ASCE 7] [loads indicated in Structural Drawings] <Insert requirement>.
3. Other Design Loads: [As indicated on Drawings] <Insert loads>.
Confirm code requirements for deflection in Chapter 16 of the IBC and that each cladding section covers product-specific deflection limits. Building code requirements typically define deflection limits for cladding supports, but manufacturers of each cladding material may have more restrictive requirements.  Alternatively, paragraphs below may be omitted if cladding sections cover deflection limits, seismic performance, and eccentric loading.
4. Cladding Deflection Limits: For wind loads, no greater than limits defined in the adopted building code [and as indicated in each cladding section].

5. Seismic Performance: Rainscreen assembly shall withstand the effects of earthquake motions determined according to [ASCE/SEI 7] <Insert requirement>.

6. Account for prying action or other phenomenon that increase forces on connections of eccentrically loaded elements in accordance with AISI or AISC.
B. Water-Resistive Barrier Performance: Install water-resistive barrier assembly, flashings, and transition materials to achieve continuous installation that controls water infiltration through the building envelope, including interfaces between materials, transitions, and penetrations.

1. Provide materials which are chemically and adhesively compatible.

C. Air Barrier Performance: Install air barrier system and transition materials to achieve a continuous installation that controls air leakage through the building envelope.

Edit subparagraphs below to suit Project. The first two sections are available from the Air Barrier Association of America (ABAA) and describe whole-building air-tightness requirements, including whole-building air-tightness testing, if required.

1. Refer to Section 018316 – Building Envelope Airtightness Performance Requirements.

2. Refer to Section 018316.13 – Building Envelope Airtightness Testing.

Alternatively, if the ABAA sections above are not utilized for the project, the paragraph below may be maintained to specify whole building air-tightness and testing, though information on testing type, testing mode, and test methods are not included.

3. Building Envelope Air Leakage: Maximum [0.40 cfm/sq. ft. (2.0 L/s x sq. m)] [0.30 cfm/sq. ft. (1.52 L/s x sq. m)] [0.25 cfm/sq. ft. (1.27 L/s x sq. m)] [0.20 cfm/sq. ft. (1.0 L/s x sq. m)] [0.15 cfm/sq. ft. (0.76 L/s x sq. m)] [0.10 cfm/sq. ft. (0.50 L/s x sq. m)] <Insert value> at 75 Pa when tested in accordance with ASTM E3158.
Retain paragraph below if specifying a maximum U-factor in this section instead of specifying thermal properties for individual materials in Division 07. The design professional is ultimately responsible for selecting assemblies which can achieve compliance with the code or other specified requirements, but, in some cases, the design professional may choose to give the Contractor flexibility in achieving an overall performance value. As an example, the Contractor may be given the flexibility to use fiberglass batt versus mineral wool batt, as long as the entire wall assembly meets a certain U-factor. If subparagraph below is retained, ensure that information in Division 07 is edited so as not to create a conflict with the information in this Section.
D. Thermal Performance: Provide a maximum effective U-factor of <Insert value> for opaque exterior wall assemblies[ when tested according to ASTM C1363] [ as prescriptively defined in the adopted code] [ as follows].
Subparagraphs below expand upon the means by which thermal calculations may be prepared. Retain options that are applicable to project or delete all subparagraphs below if this level of detail is not required.

1. Account for thermal bridging in accordance with [CSA Z5010] [or] [ISO 10211].
2. Provide [2D] [or] [3D] thermal modeling.
Consult Project Mechanical Engineer for the appropriate dry bulb design values below. More information can be found in ASHRAE Fundamentals Chapter 14 – Climatic Design Information. 
E. Condensation Resistance: Provide rainscreen assembly that prevents uncontrolled condensation inboard of the water resistive barrier plane demonstrating that the temperature behind the water resistive barrier does not fall below the dew point under the following conditions:
1. Exterior: Winter heating design dry bulb temperature percentile of [99%] [99.6%] <Insert value>.
2. Interior: Dry bulb temperature of <Insert value> at <Insert value> percent relative humidity.

Retain paragraph below as required by code. Contact manufacturers for NFPA 285 compliant assembly information.

F. Fire Propagation Performance: Meeting conditions of acceptance identified in the standard test method for NFPA 285.
1. Conform with manufacturer’s maximum tested air gap dimension.

G. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): [120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces] <Insert temperature range>.

H. Drainage Performance: Provide passive drainage to exterior for moisture or condensation entering rainscreen assembly.
1. Minimum Drainage Cavity Size: [1/4 inch (6 mm)] [As indicated in Drawings] [Conform with cladding manufacturer’s minimum recommended drainage cavity dimension].
Design professional should review each wall assembly to determine if a drained-and-vented rainscreen assembly or a drained-and-ventilated rainscreen assembly is required. Specific requirements for minimum cavity size should be confirmed with cladding, insulation, and clip manufacturers.

I. Ventilation Performance: Provide air cavity.

1. Minimum Air Cavity Size: [1/4 inch (6 mm)] [As indicated in Drawings] [Conform with cladding manufacturer’s minimum recommended cavity dimension for ventilation].

Retain paragraph below if needed for the project. Insect screening locations should be noted in Drawings.

J. Insect Control: Provide insect screening to minimize attraction and harboring of insects and other pests within the rainscreen assembly.
Product information is typically specified in the technical sections rather than in Division 01.  The article below has been provided as an example of what should be inserted into each affected cladding section as an accessory. Discuss insect screens with each affected cladding manufacturer, as insect screening affects airflow and ventilation. Consider increasing the ventilation gap sizing when insect screens are specified.
2.3 INSECT SCREENS

A. General: Fabricate insect screens to be concealed within rainscreen assembly. 

B. Insect Screening: 

1. [Bright] [Black] aluminum, 18-by-16 (1.4-by-1.6-mm) mesh, 0.012-inch (0.30-mm) wire.

2. Stainless steel, 18-by-18 (1.4-by-1.4-mm) mesh, 0.009-inch (0.23-mm) wire.

3. Copper, 16-by-16 (1.6-by-1.6-mm) mesh, 0.012-inch (0.30-mm) wire.

4. Glass-Fiber Mesh Fabric: [18-by-14 (1.1-by-1.4-mm) or 18-by-16 (1.0-by-1.1-mm)] [20-by-20 (0.85-by-0.85-mm) or 20-by-30 (0.85-by-0.42-mm)] <Insert type> mesh of PVC-coated, glass-fiber threads; woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact damage, and weather deterioration. Comply with ASTM D3656/D3656M.
5. Screen material recommended by cladding manufacturer.
PART 3 -  EXECUTION

3.1 INSTALLATION
A. General: Install materials and accessories according to each manufacturer's written instructions and details. 
B. Install water control layer, air barrier system, and transition materials to achieve a continuous installation that controls the air and water leakage into and out of conditioned space. 

Air and water resistive barrier manufacturers may not require extra detailing at fastener penetrations for air or water infiltration sealing, but design professional may determine it is appropriate to achieve project performance goals and/or based on the results of field testing, such as ASTM E1186, chamber depressurization with liquid leak detection (i.e. bubble gun testing). Additional detailing will affect cost and schedule and should be discussed with both Owner and Contractor. Materials and procedures for additional detailing, which may go above and beyond the manufacturer’s “standard” installation, need to be discussed and approved with the manufacturer to ensure compatibility of materials.
C. Provide water control layer and air barrier system manufacturer’s recommended detailing at fastener penetrations to achieve specified field testing performance requirements for air and water sealing. 
3.2 FIELD QUALITY CONTROL

A. Provide field testing of by independent laboratory.

1. Mock-Up Testing: Perform testing after installation of water-resistive barrier system, fasteners, brackets, clips, supports and subgirts, flashings, and other penetrating elements [and prior to installation of cladding].

2. Building Testing: Perform testing after installation of water-resistive barrier system, fasteners, brackets, clips, supports and subgirts, flashings, and other penetrating elements. [and prior to installation of cladding]. 

3. Test Location: [Where indicated by Architect] [Where indicated in Drawings] <Insert requirement>.
Generally retain first or second field testing option below based on Project requirements and access for testing. This testing is optional and would be in addition to field testing specified in the fenestration and water resistive barrier and air barrier sections. Coordinate testing requirements below with testing typically specified in other sections to avoid duplication. Even though the tests indicated below are typically performed with fenestration, the testing specified in this section is intended for only the opaque wall itself without fenestration openings. 
B. Field test for water penetration of opaque wall assemblies, excluding fenestration system openings, in accordance with [ASTM E1105 Procedure A] [or] [AAMA 501.1] with no evidence of water penetration.
1. Provide [0.06 cfm/sq. ft. (0.30 L/s per sq. m)] <Insert value> at a static-air-pressure differential [equal to the laboratory testing value of the highest specified fenestration system when testing is performed with the cladding installed.] [two-thirds of the laboratory testing value of the highest specified fenestration system when testing is performed without the cladding installed.] <Insert value>.
Consider retaining the first option for framed wall construction and a longer duration where the wall is CMU or concrete. 

2. Test Duration: [15] [60] <Insert requirement> minutes.
3. Successful Test Result (Pass): No detectable water leakage inboard of the water control layer.
C. Repair or replace components of construction that have failed designated field testing and retest to verify performance complies with specified requirements.
3.3 SCHEDULE

Consider identifying each rainscreen assembly wall type which is governed by these requirements here. Design professional can either point back to Drawings for wall type designations, list them individually below, or utilize the attached Building Enclosure Matrix. 

A. Refer to rainscreen assembly wall types scheduled in Drawings.
B. Refer to rainscreen assembly wall types identified in Building Enclosure Matrix immediately following this Section. 
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